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CADDO LAKE
A Unique Wetland Ecosystem

The objective of this report is to docunent the unique fish and
wildlife attributes of the Caddo Lake ecosystem and provide a
delineation of its resource category for future planning efforts by

Federal, State, and Regional agencies and private entities. It i
hoped that this delineation by the US. Fish and Wldlife Service
will provide a basis for the recognition of the region's high

environmental values and serve as a catalyst for preservation of
this significant fish and wildlife resource.

Backaround

On January 23, 1981, the U.S. Fish and WIdlife Service (Service)
published its final policy guidance for Service personnel involved
in maki ng recommendations to protect or conserve fish andwi ldlife
recources (U S. FWS 1981). The purpose of this Mtigation Policy
was to lend consistency to Service recomendations nationw de and
to allow other public and private entities sone ability to
anticipate the scope of potential Service recommendations and to

plan their mtigation activities accordingly.

The major concept behind the Mtigation Policy is the need to
identify and protect our nost inportant and valuable fish and
wildlife habitats while facilitating balanced devel opment of the
Nation's natural resources. As noted in the policy, the guidance
applies only to Service enployees involved in providing mtigation
recomrendati ons, and does not dictate the actions or positions that
ot her Federal action agencies or individuals nust accept. It is
hoped, however, that the policy will be strongly considered by
other parties in the fornmulation of mtigation actions and in their
deci si on-maki ng process.

The primary focus of the Mtigation Policy is on the prevention or
mtigation of the |osses of habitat value which can occur as a
result of the devel opment of natural resources. |t is based on the
concept that avoidance or conpensation should be recomended for
the nost valuable fish and wildlife resources and the degree of
mtigation requested should correspond to the value and scarcity of
the resource on a national or ecoregion basis. Four different
"resource categories" have been delineated in the policy using
these criteria along with corresponding mtigation planning goal6
whi ch should be pursued for each category (Table 1).



Table 1. Resource categories and nmitigation planning goals.

RESOURCE DESI GNATI ON M Tl GATI ON PLANNI NG
CATEGORY CRI TERI A GOAL
1 H gh val ue for No | oss of existing
eval uati on species and habi t at val ue.

uni que and
i rrepl aceabl e.

2 H gh val ue for No net |oss of in-kind
eval uati on species and habi t at val ue.
scarce or becom ng

scarce.
3 Hi gh to medium val ue No net | oss of habitat
for eval uation species val ue while mnim zing
and abundant . | oss of in-kind habitat
val ue.
4 Mediumto | ow val ue M nim ze | oss of habitat
for evaluation val ue.
speci es.
Area of Consideration
The specific area considered in this resource category delineation
is identified in Figure 1. |t basically consists of the foll ow ng:

1. Caddo Lake (spillway elevation 168.5 ft. nsl) and its
shorel i ne begi nning at Caddo Lake Dam and proceedi ng
upstream on Big Cypress Bayou to the vicinity of Stunpy
Lake west of Hi ghway 43; and

2. Associ ated backwaters, sloughs, cypress swanps, and
bott om and hardwood forests to approxi mately el evation
175.0 ft. msl.

It is recognized that activities in Louisiana (e.g., dam and water

| evel nodifications) could also inpact inportant fish and wildlife
habitats in the Texas portion of the |lake. Therefore, the
Service's designation also includes that portion of the lake within
the State of Louisiana. Future water resource planning projects
shoul d gi ve serious consideration to the protection of Caddo Lake
as an integrated, high quality ecosystem
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Technical Rationale for Resource Category Classification

As noted above, two major factors are considered by the Service in
determ ning the resource category of a fish and wildlife habitat.
These include the value ofthe habitat to representative fish and
wildlife species and the rel ative abundance of the habitat on a

regi onal or nati onal basis. In the case of the highest-val ued
habitats (i.e., Resource Category 1), uniqueness and replaceability
of the habitat are considered nore inportant than abundance.

Habi t at Val ue

Terrestrial and wetland habitats at Caddo Lake were evaluated for
their inportance to a variety of wildlife species of national and
regi onal significance. These included waterfow (wood duck and
mal l ard), Neotropical mgratory birds (parula, yellowthroated,

cerul ean and prothonotary warblers), restricted wetland species
(Anerican alligator and river otter), and resident wldlife, such
as barred owl, gray squirrel, beaver, and green heron. Aquati c
habitats were evaluated for their inportance to the nost
significant ganefish species, | argenmout h bass and white and bl ack
crappi e.

Several studi es of Caddo Lake's wetl|l ands and associated terrestria
habitats have docunented their high value to the eval uation

speci es. In 1981, the Service initiated a study to identify and
characterize bottonm and hardwood tracts in east Texas havi ng
significant waterfow resource val ues. This study culmnated in

1985 with the listing of 62 priority sites (U S. Fish and Wldlife
Service 1985). Upper Caddo Lake and Bi g Cypress Bayou in the

| ake's headwaters were identified in this study as significant
waterfowl habitats, and received a Priority 1 ranking for potentia
acquisition. These areas were al so recognized for their high val ue
to other inportant species such as furbearers, colonial waterbirds,
other mgratory birds, raptors, and gane speci es.

Subsequent to the Service's study, the Texas Parks and WIldlife
Departnment in cooperation with The Nature Conservancy has begun
acqui sition of the upper Caddo Lake area in order to protect and
preserve its extremely high environnmental quality. These
organi zati ons have determ ned that Caddo Lake supports sonme of the
hi ghest popul ations of wood ducks and mallards in the State of
Texas, with portions of upper Caddo considered possibly the premer
wood duck production habitat in the state. According to the
Departnent, prior to developnment and |aw enforcenent problens at
Caddo Lake, it rivaled Stutgart, Arkansas, as a fanmobus duck hunting
| ocation. Their evaluations have also identified Caddo Lake as an
historic concentration area for a variety of other mgratory
waterfowl , nongane birds, and resident wldlife species.

Field surveys conducted by the Service in conjunction with proposed

wat er resource devel opnent projects in the area have simlarly
confirmed the high value of wetlands at Caddo Lake for m gratory
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and wet|and speci es. Habi t at val ues of representative bottom and
har dwood and bal dcypress swanp wildlife species, such as wood duck,
barred ow, gray squirrel, beaver and green heron, were all near
optimum values.This is primarily the result of the quality of the
habitat in the area which is characterized by relatively mature
mast - beari ng hardwoods, dense canopy cover, diversity of understqrg
vegetation, and an abundance of snags, cavities, and other wildlife
nesting and refuge sites. The mature hardwood6é within the Caddo
Lake area are especially vital to the survival and productivity of
the Neotropical mgrant birds, providing critical nesting habitat
during the spring and summer breeding season. The prothonotary
war bl er requires cavities which occur in the cypress and hardwood
trees for nesting, while the cerul ean warbl er conmonly occupies the
canopy of the tallest trees. The parula and yell owthroated
war bl ers are dependent upon Spani sh noss in the cypress canopy for
nesting material. Al of these wood warblers are very specific in
their habitat requirenments and need large, relatively undisturbed
tracts of forested woodl ands for optinmum habitat conditions.

The extent and quality of bal dcypress swanps, enr gent wetl ands,

and shall ow vegetated flats in Caddo Lake nake it an excell ent
habitat for restricted wetland species such as the Anerican
alligator and river otter. These habitats provide abundant food

for these species, including fish, crayfish, turtles, frogs,

snakes, birds, small nammals, and invertebrates. Cypress stunp

| ogs, debris, bare clay banks and other littoral cover are
abundant within the wetlands of Caddo Lake and Cypress Bayou and

provide plentiful denning sites for these species as well.
According to Texas Parks and Wldlife Departnent, the river otter
popul ati on of Caddo Lake may be the densest in Texas.

Surveys of Caddo Lake indicate that it supports Texas' nost diverse
fish fauna, with 69 species collected in one study (Gay 1955).
The |ake and Big Cypress Bayou provide a variety of aquatic
habitats, consisting of shallow, heavily vegetated open water
sl uggi sh fl owi ng bayous wi th nunerous snags, |ogs, and stunps;
oxbows; sloughs; and backwaters. The area has been characterized
by TPWD as the epitome of fish habitat and supports high
popul ati ons of |argenmouth bass, black and white crappie, channe
catfish, bluegill and other species (Toole and Ryan 1981).

In addition to the inportant ganefish species, Caddo Lake supports.
a variety of |ess comon and specialized fish species such as

paddl efish, American eel, bowf in, southern brook |anprey, chain
pickerel, flier, and bantam sunfish (H ke Ryan, persona

conmuni cati on). Most of these species are at the periphery of
their western range and their distribution is generally restricted
to the large rivers, sloughs, and backwaters of eastern Texas (Lee

et al. 1980). | npoundnent of free-flowing rivers and streans has
altered the habitat of these species and restricted their novement
to preferred spawning areas. Species like the Anmerican eel have

been particularly effected, since they breed and spawn in the sea
and upstream migrations have been blocked by dans and pollution

sour ces.



Based on the studies andinformati on sunmari zed above, it is
apparent that Caddo Lake and its headwatus al ong Bi g Cypress Bayou
provi de outstanding and highly productive fish and wildlife

habi t ats.

Habitat Availability

Several studies have docunented the increasing scarcity of
bott om and hardwood forests, and their associated wetland habitats,
within Texas and the nation (Rayu et al. 1983, U S. FW5 1985,

Frye 1987). In Texas, Landsat satellite images have been conpared
to historic records of the extent of bottom and forest comunities,
and it has been estimted that approximately 63 percent of these
conmuni ti es have been lost due to forestry practices, water
resource devel opnents, and othu human activities (Rye 1987). The
studies also indicated that significant future | osses could be
expected to occur due to increasing devel opnent pressures on the
resource.

More recent efforts by Texas Parks and Wldlife Departnment to
preserve the fragile ecosystem of Caddo Lake have noted that there
are only half a dozen | arge bal dcypress-tupelo wetland sites |eft

in Texas, conprising |less than 95,6000 acres (TPWD 1991a). Caddo
Lake is one of the largest remaining tracts of this wetland type,
and it is rapidly being inpacted by tinber harvest, oil and gas
production, and honesite devel opnent.

The limted distribution of cypress swanps (i.e., forested
wet | ands) and bottonl and hardwood forests in Texas, and the rapid
rate at which these inportant wildlife resources are being

devel oped, indicates that they have a high resource value and
shoul d be given priority consideration for preservation.

Uni 1 Rep) bility of t) bi

Wt hout question, Caddo Lake is one of the nost biologically

di verse areas in Texas. It is host to the state's npbst diverse,
native, freshwater fish fauna. It is also considered either hone
or potential habitat for at |east 44 animals, plants, or plant
comuni ti es consi dered endangered, threatened, or rare by Texas
Parks and Wldlife Departnment (TPWD 1991a). The Texas Natural .
Heritage Program of the Departnent indicates that ten of these
speci es occur at five or fewer |locations in Texas (Attachnent 1).

Studi es on vatu resource projects within the basin indicate that
the forested wetlands of the area provide habitat for approxinately
216 species of birds, 47 mamuals, and 90 reptil es and anphi bi ans
(U.S. Arny Corps of Engineers 1986, TPWD 1991b). The backwaters of
Caddo Lake provide refuge for mgratory waterfow, breeding areas
for colonial waterbirds, and support sone of the highest densities
of furbearing animals in the state.
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In addition to wldlife species, Caddo Lake and its associ ated

bal dcypress swanp and fl ooded hardwood forest conprise one of the
nost floristically diverse areas in the state (Canpo 1986).

I nventori es of east Texas hardwood bottom ands, including Caddo
Lake, indicate that they support at |east 189 species of trees and
shrubs, 42 woody vines, 75 grasses, and 802 other herbaceous

pl ant s. Of these, 73 species are considered to be of specia
concern in east Texas and 48 of themare found in or in nost cases
restricted to hardwood bottonl ands and associ ated wetlands (U S. FW5
1985, Hayes 1987).

Bot t onl and hardwood forests, especially forested wetlands such as

t he bal dcypress swanps of upper Caddo Lake, are very fragile
because of their |imted distribution and restrictive sjite
requirenents. Bal dcypress cannot regenerate on a flooded
substrate, and the seedlings will not tolerate prolonged conplete
subner gence. Mat ure cypress have survived in Caddo Lake since
thei r permanent inundation; however, their growh and vigor is
usually restricted with greater nortality occurring in the deeper
sections of the | ake. Previous studies specific to Caddo: Lake
have docunented the effect of water |evel changes on the

bal dcypress stands. These studi es indicate that bal dcypress are
able to persist during changes in hydrol ogical reginmes, but growth,
reproduction, and survival are directly related to the frequency of
substrate exposure (Klinmas 1987).

Under the current operating regine of Caddo Lake, with its water

| evel stabilized at 168.5 ft. msl by an uncontrolled spillway,
there is little cypress regeneration occurring. Thus, any
restoration potential for inpacted stands of bal dcypress woul d be
limted due to the inability to draw the | ake down and provide
exposed substrates for the tree's establishnent.

Simlarly, the stabilized water |evels of Caddo Lake have also
restricted the establishment of many hardwood species which are
unable to tolerate frequently flooded sites. Viable hardwood

stands woul d be difficult or inpossible to reestablish on the

peri phery of the |lake and | ow islands due to frequent inundation

and soil saturation during the grow ng season.

Wthout some ability to control water elevations in Caddo Lake, it
woul d not be technically possible to replace or restore inpacted
forested wetlands. Even if successful seedling devel opnent were to.
occur during a period of |ake decline, the frequent, prol onged
spring flooding which occurs within the | ake's basin would result
in the death of nbst of the seedlings. Those that did survive
woul d require many years to mature and provi de habitat features
conparabl e to those which now occur at the | ake.



Resource Category Designation

The above discussions clearly identify Caddo Lake and its forested
wetl ands as a unique and extrenely high quality fish and wildlife
habitat of Iimted accurrence. These wetlands are also very
fragile due to their exacting environnmental requirenents and cannot
be restored using current technology. Restoration potential is
further constrained by the I ack of water |evel control avail able at
Caddo Lake.

The conbi nati on of Caddo Lake's high-val ued habitat, uniqueness,
and | ack of replaceability of inkind habitat val ues indicates that
it should be classified as a Resource Category 1. The future goal _
of the Service will be to seek no | oss of existing habitat val ue on
those activities which could adversely inpact this val uable
resource. Efforts should be directed toward the avoi dance of any
significant adverse inpact, while allow ng conpatible devel opnent
actions to continue within the designated area

i
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TABLE 1 (continued) o & 45
THE CADDO LAKE PRQIECT
RARE PLANT AND ANIMAL SPECIES AND NATURAL COMMUNITIES

The Nature Conservancy Ranki ng System

The G 1 global rank indicates the highest |evel of concern for a species. At thr other end
of the scale, G indicates that a species is abundant and secure over i t' s total range -
even if it is rare, declining, or extirpated in some areas. state ranks simlarly reflect

t he speci es' rarity or abundance within a specific state. The gl obal and state ranks can

be conbined to present the state status of a species in a global context. Thus, a G3S

ran indicates noderate rarity worldw de and extrenme rarity within a particular state.

d obal Rank (denoted by G and a nunber, [-5 orlﬂ

d = less than 6 occurrences known globally; critically inperiled, especially vu!nerable
to extinction;

& = 6-20 occurrences known globally;inperiled and very vulnerable to extinction
t hroughout its range;

G3 = 21-100 occurrences known globally;either very rare and | ocal throughout its range or
found locally (even abundantly at sone of its locations) in a restricted range (e.gqg.,
a single state or physiographic region)', or because of other factors making it

vul nerabl e to extinction throughout its range;

& = nore than 100 occurrences known, apparently secure globally, though it ray be quite
rare in parts of its range, especially at the periphery;

G5 =Denonstrably secure globally,though it nay be quite rare in parts of its range;

GH =O° historical occurrence throughout its range, i.e.,fornerly part of the established
biota, with expectation that it nay be redi scovered.

State Rank (denoted by S and a nunber, 1-5 or H)

Sl =less than 6 occurrences known in Texas;critically inperiled in Texas; especially
vul nerable to extirpation fromthe state;

S2 =6-20 known occurrences in Texas;inperiled in the state because of rarity; very
vul nerable to extirpation fromthe state;



S3
S4

S5
SH

A global or state rank followed by "Q

TABLE 1 (concluded) P. 5/5

THE CADDO LAKE PRQJECT
RARE PLANT AND ANl MAL SPECI ES AND NATURAL COWWLUNI TI ES

21-100 known Texas occurrences; €either rare or unconmon in the state;
more than 100 occurrences in Texas; apparently secure in the state,
quite rare in sone areas of the state;

Denonstrably secure in Texas
hi storical in Texas, perhaps having, not been verified in the past 20 years,

but suspected to be extant.

though it may be

i ndicates that the taxonom c status of the plant is

a matter of conjecture. Arank followed by "?" indicates that the rank is not certain. A
"T" subrsnk following a global rank denotes subspacific taxa. Two G or S ranks together
(&RG3; S1S2, etc.) indicate that the plant is borderline between the ranks.

SC
W
T
E
ST
SE
FT
FE
FPT
FPE
a =

c2 *

Texas Natural Heritage Program (TNHP), Texas
Organi zation for Endangered Species (TCES),
State, and Federal Ranking Systens

TNHP |ist, species of special concern.

TOES watch i st

TOES |ist, threatened species

TOES |ist, endangered species

state list, threatened species

state |list, endangered species

federal list, threatened species

federal list, endangered species

proposed to be federally listed as threatened species.

proposed to be federally listed as endangered species

federal candidate category 1 species with enough information available to propose

for listing as either endangered or threatened

federal candi date category 2 species under current review for possible listing as
either endangered or threatened, but nore information needed
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

900 Clay Street, Room 235
Vicksburg, Mississippi 39180
May 7, 1993

Colonel Stephenson W. Page
District Engineer

U.S. Army Corps of Engineers

2101 North Frontage Road
vicksburg, Mississippi 39180-5191

Dear Colonel Page:

Enclosed is the Waterfowl Technical Appendix for the Red River Waterway
Shreveport to Daingerfield Reach Reevaluation Study. The information
contained in the appendix is submitted in accordance with provisions of the
Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. et
seq.), but does not constitute the final report of the Department of the
Interior, Fish and Wildlife Service, as required by Section 2(b) of the

Act.

We appreciate the opportunity to provide this technical appendix. The
cooperation shown by your staff was vital to our efforts. Should you or
your staff have questions please do not hesitate to call me.

Sincerely,

Qhd Q eal-

Charles A. McCabe
Acting Field Supervisor

cc:
Fish and Wildlife Sevice, Regional office, Atlanta, GA

Fish and Wildlife Sevice, Arlington, TX
Louisiana Department of Wildlife and Fisheries, Baton Rouge, LA

Texas Parks and Wildlife Department, Austin, TX
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EXECUTIVE SUMMARY

This summarizes the findings contained in the U S Fish and Wldlife
Service's (Service) Waterfow Technical Appendix associated with the

Vi cksburg District, U.S. Arny Corps of Engineers (Corps) supplenmenta
environnental report for the Shreveport to Daingerfield navigation channel.
It is the Service's understanding that this Waterfow Appendix is to becone
an integral part of the supplenmental environnmental report.

The maj or inpacts of the four barge alternative navigation channel to
wintering waterfow would occur primarily in the Cypress Basin in east
Texas and northwest Louisiana. The bul k of the Cypress Bayou Basin occurs
wi thin the Pineywoods ecol ogi cal region of east Texas with a smaller
portion extending into Louisiana. Therefore, this appendix will deal wth
the history and devel opment of east Texas wetlands and the effects of these
| osses to wintering waterfow.

Because of the loss of mgratory waterfow habitat, continental breeding
popul ations are alarmngly bel ow long termaverages. Wntering popul ations
and harvests in the Pineywods ecol ogical region appear to be follow ng
this same trend. Since |oss and degradation of habitat have been

identified as the major waterfow management problemin North America,
quantifying the inmpacts of the Shreveport to Daingerfield navigation
channel in terms of alteration to wintering waterfow carrying capacity and
foraging habitat in the project area, is the primary purpose of this
appendi x.

Using with and wi thout hydrology and | and use data supplied by the Corps,
t he inpact nethodol ogy used was based on food as an index of w ntering
waterfow carrying capacity expressed in terms of numbers of duck-days.
Inpacts in terns of increases and decreases of average seasonal acres

fl ooded, during the 120 day wintering period from Novenber 1 to February
28, were also identified

|f conpleted, the four barge channel alignment woul d substantially reduce
the anmount of migratory waterfow foraging habitat on private and public
lands. Additionally, wintering mgratory waterfow foraging carrying
capacity in the project area woul d be reduced annual ly by approxinmately
125, 475 duck-days. It is inportant to note that the project area contains
sonme of the nost extensive bottom and hardwoods left in east Texas which
have significant waterfow resource values. Wthin the context of the
Service's Mtigation Policy, the loss of habitat supporting the wintering
mgratory waterfowl are designated Resource Category 2, with a mtigation
goal of no net loss of in-kind habitat val ues.

Additionally, this appendix contains neasures available to mtigate for the

| oss of duck-days. Conceptual in nature, the measures rely primarily on
the acquisition and intense managenent of land for wintering waterfow .

The Service appreciates the opportunity to provide this technical appendix.
Questions or clarification relating to content should be directed to our
Ecol ogi cal Services Field Ofice, Vicksburg, M ssissippi
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JINTRODUCT] ON

This Waterfow Technical Appendix (appendix) addresses activities
pertaining to U.S. Arny Corps of Engineers (Corps) Vicksburg District's
Reeval uation Study for the Shreveport, Louisiana to Daingerfield, Texas
Reach of the Red River Navigation Project. The purpose of this appendix is
t hreef ol d. First, toidentify the relative inportance of the genera
project area to eastern Texas and western Louisiana in terms of historic
trends of wintering waterfow, prinmarily mallards (Anas platyrhynchos).
Secondly, to docunent the baseline wintering waterfow carrying capacity in
the project area, and thirdly, to document project induced changes and

i npacts to those baseline conditions using food as an index expressed in
terms of duck-days.

Wiile this appendix is limted to an analysis of project inpacts to
wintering waterfow , additional technical appendices prepared inhouse by
the Vicksburg District or the Waterways Experiment Station will eval uate
project inpacts to aquatic resources, water quality, ground water, and
wet | ands. The Arlington, Texas Ecological Service field office will
prepare a terrestrial appendix. The information contained in the appendix
does not constitute the final report of the Department of Interior, US.
Fish and Wldlife Service, as required by Section 2(b) of the Act.

STUDY AREA

The proposed Shreveport to Daingerfield segment of the Red River Navigation
project is located in the Cypress Bayou Basin in northeast Texas and the
Caddo Lake and Twel vemi|e Bayou drainage in northwest Louisiana. It is
bounded on the north by the Sul phur River Basin, on the west and south by
the Sabine River Basin, and the Red River to the east (Figure 1). The

wat ershed lies within Franklin, Wod, Hopkins, Titus, Canp, Mrris, Cass,
Upshur, Gregg, Mrion, and Harrison Counties in Texas, and Caddo Parish in
Loui si ana.

Maj or streanms of the Cypress Bayou Basin include Big Cypress, Little
Cypress, Black Cypress, and Frazier Creeks. Major existing reservoirs are

| ocated only on the Big Cypress drainage and include Lakes Cypress Springs,
Caddo Lake, Monticello, Bob Sandlin, and Lake O the Pines. Several smaller
reservoirs, such as \Welsh, Ellison Creek, Barnes Creek, and Johnson Creek
occur on tributaries to Big Cypress Bayou. The entire basin, including
Caddo Lake and Twel venile Bayou, has a length of approximtely 100 nmiles, a
maxi num wi dth of 48 niles, and drains approximtely 3,000 square m|es.

The bul k of the Cypress Bayou Basin occurs within the Pineywoods ecol ogi ca
region of Texas and Louisiana, with only the extrene western portion of the
basin occurring in the Post Cak Savannah ecol ogi cal region (Gould 1975).

The Pineywoods are dominated by pine-hardwood forest; however, changes in

| and use have dissected the once contiguous forest into a patchwork of
different |and uses. Currently, the principal |and uses include hay
production, cattle grazing, and pine tinber production (Hayes 1987). Q|
and gas exploration and production have also contributed to the reduction

of forested stands.
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PRQIECT DESCRI PTI ON

The Shreveport to Daingerfield Evaluation Study was initiated in fiscal
year 1989 at the direction of Congress. It is a segnent of the Red River
Navi gati on Project which was authorized in accordance with House Documnent
No. 304, dated May 2, 1968. The authorized project provided for 76 mles

of navi gati on channel, approxinmately nine feet deep and 200 feet wide, with
| ocks | ocated at Caddo Lake and Lake O the Pines, and in the vicinity of
Jefferson, Texas. At |east 18 stream bendways, containing 14 mles of

nat ural stream channel, would be cut off by the navigation channel.

The Corps stated in their Decenmber 1992, In-Progress Review Report for
Reeval uation Study that the Daingerfield reach was neither econom cally nor
environnentally feasible (U S. Arny, Corps of Engineers 1992). The report
further stated that extension of navigation would have significant adverse
effects on aquatic and terrestrial habitat in the project area. Therefore,
the Corps reconmmended that the overall study be term nated and provided a
schedul e and rel ated cost estimates for conpletion of various component

st udi es.

Alternatives for the Shreveport to Daingerfield Navigation Project

The origi nal Shreveport to Daingerfield Reevaluation Study outlined four
navi gati on channel alternatives: two and four barge channels follow ng the
exi sting water course, and an alternative two and four barge channe

t hrough Goose Prairie in Caddo Lake. Due to tine constraints associ ated
with termnation of the reevaluation study, the Corps and the Service wl|
be | ooking at only the four barge alternative plan for authorized
alignment, for the various conponent studies (including this waterfow
appendi x) for the supplenental environnental report.

A HI STORI CAL PERSPECTI VE OF WETLANDS AND UATERFo~L I N EAST TEXAS AND
NORTHWEST LOUI SI ANA

In order to understand the natural resource issues facing wintering
waterfow in the 1990's, it is inportant to understand the past attitudes
and events that resulted in today's conditions. Many of those past
attitudes and events continue to persist throughout east Texas and

nort hwest Loui siana, and strongly influence wetl ands and wat erf ow
managenent .

Wt | ands

In 1980 a very extensive, detailed, and accurate statew de inventory of
vegetation was conpleted by the Wldlife Division of the Texas Parks and
Wldlife Departnent using data fromthe Landsat satellite system
Classification accuracy in discrimnating bottom and hardwoods and sim | ar
ri pari an vegetation generally was quite high with error rates usually bel ow
10 percent (McMahan et al. 1984).



The anmobunt of bottom and hardwood and associ ated riparian vegetation
occurring prior to the settlenent of Texas is estimated at 16 nillion acres
(Figure 2). This estimate is based on acreage of occurring geologic
floodplain in Texas and assunes that all or nost of these flood plains were
originally forested (Kfer @ d. 1977). Remmining bottonl and vegetation
(excl udi ng swanps) inventoried by Landsat was 5,973,000 acres in 1980,
indicating a 63 percent |oss of the original bottonland conponent. Mst of

t hese bottomnl and hardwoods occur in east Texas. The floodplains of six
maj or rivers, including the Trinity, Neches, Sabine, Sul phur, Angelina, and
Cypress Bayou,have I-2 million acres and an additional three mllion acres
are contained in their tributaries, yielding a total hardwood acreage of
4,231,000 acres in east Texas (McMahan et al. 1984). The majority of the
remai ni ng bottom and hardwoods are being threatened by various water

resource projects, especially reservoirs. The Texas Water Plan identifies

44 reservoirs proposed for construction by the year 2030 to satisfy

proj ected wat er needs (Texas Departnent of Water Resources 1984). The
majority of these are located in the eastern portion of the state. Over

1.5 mllion acres of natural vegetation conprising over 600,000 acres of
bott onl and hardwoods have been | ost fromreservoirs al ready constructed,

with the prospect of additional inundation of alnpbst 900,000 acres of m xed
cover types fromreservoirs listed in the water plan (Moulton 1990). In
addition to these inpacts, other reservoirs have been proposed by |oca

water entities that have not been included within the water plan. As these
projects are constructed the total future | oss of natural vegetation nay
easily exceed one mllion acres (Frye et d. 1987).

Losses fromindirect inpacts downstream of reservoirs include increased
clearing for agriculture, increased residential and conmercial devel opnent,
i ncreased market potential of tinber due to access, and long term

bi ol ogi cal nodification of riparian ecosystens. Notwithstanding reservoir
devel opnment, additional |osses are expected to occur to riverine systens
from ongoing tinber harvest operations which are being sustained by a
demand for hardwood products and a continuing desire fromowners to narket
tinber within floodplain areas that have been previously unattractive.

By the mid 1980's, concern for environnentally sensitive land, particularly
wet | ands, and concern for an agricultural econony dom nated by surplus
began to find common ground. The 1985 Farm Bill established for the first
tine a direct link between federal agricultural policies and wetland
policies with provisions that deny federal subsidies to anyone bringing
nore wetlands into agricultural production. At nearly the sane tinme, the

| ongst andi ng concern of Congress for nmigratory waterfow was renewed in the
broader context of conserving the nation's wetlands as the Congress passed
t he Emergency Wetl ands Resources Act of 1986, "...an act to pronote the
conservation of migratory waterfow and to prevent the serious |oss of

wet | ands. " Li kewi se, Canada and the United States renewed their
international comitnent to waterfow conservation with the signing of the
North Anmerican Waterfow Managenent Plan (NAWWP) in 1986. And again in
1986, with the passage of the Water Resources Devel opnent Act, Congress
provided a clear nandate to the Corps to conserve fish and wildlife. The
Agricultural Credit Act of 1987 provided expanded authority to conserve
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wetlands in the disposal of federal inventory lands with regulations
specifically referencing the NAWMP. For some of the wetlands cleared
during the expansion years, the circle became complete in 1989 when federal
assistance was offered to reestablish bottomland hardwoods on "farmed
wetlands® and "scoured floodplain" enrolled in the U.S. Department of
Agriculcure's (USDA) Conservation Reserve Program. Former President Bush
established a commitment to wetland conservation through a policy of no net
loss of wetlands. Finally, the 1990 Farm Bill expanded provision of the
1985 Farm Bill providing for the withdrawal of an additional 1,000,000
acres of agricultural wetlands by 1995 to reduce commodities already in

surplus.
Wa ow

Continental waterfowl populations were also experiencing long term change
during the 1960's, 70's, and 80’'s. Populations were at high levels during
the mid 1950's and then declined in the early 1960’'s due to drought
conditions in the prairie pothole nesting regions of the U.S. and Canada.
Populations increased during the late 1960’'s and early 1970’'s and remained

at fairly high levels throughout the 1970's. Severe drought in some of the
nesting areas affected productivity during the early 1980's, and total duck
breeding populations reached record lows in the late 1980's. Many species,
including mallards, are well below peak numbers recorded in the 1950‘s and

remain alarmingly below the long term average (Table 1).

f
TABLE 1
BREEDING DUCK POPULATION ESTIMATES
’ (in thousands)?
Green-
American winged Northern | Northerm
Years Mallard Gadwall Wigeon Teal Shoveler | Pintail
1955-60 9,386 651 3,195 1,584 1,556 8,543
1961-65 6,062 928 2,310 1,228 1,368 3,514
1966-70 7,805 1,641 2,702 1,652 2,105 5,177
1971-75 8,284 1,544 2,973 1,873 2,026 5,968
1976-80 7,800 1,457 3,012 1,851 1,910 4,891
1981-85 5,915 1,483 2,616 1,612 1,934 3,240 |
1986-90 5,932 1,443 2,002 1,860 1,789 2,334
1991 5,353 1,573 2,328 1,601 1,663 1,798
Mean 7,299 1,296 2,691 1,662 1,801 4,596
— ——

1 adapted from U.S.Fish and Wildlife Service 1992.



The plight of waterfow in eastern Texas and northwestern Louisiana mrrors
the historic loss of wetlands. The net effect of wetland conversion and
drai nage has been that natural habitat is no |onger sufficient to neet the
needs of wintering waterfow and other mgratory birds. Cearing for
grazing, tinber harvesting, agriculture, and reservoir projects have al
contributed to the decline of bottom and hardwoods in the region.

Bot t onl and har dwoods are a nmaj or vegetation cover type within the Cypress
Bayou- Twel vemi | e Bayou Basins, occupying nore than 320,000 acres of the
conbi ned basins (U.S. Fish and Wldlife Service 1991). Harrison Bayou and
sone areas within the Longhorn Amunition Plant contain old growth and
virgin hardwoods, but their areal extent has not been docunented. These
areas are extrenely inportant to waterfow for cover, feeding, and resting.
Many bottom and areas in this region have been placed in a priority one or
two |and protection plan category based primarily on their benefit to
waterfow (U S. Fish and Wldlife Service 1985). Wthin the context of the
Service Mtigation Policy, the loss of habitat supporting waterfow
foragi ng habitat/duck-days are designated Resource Category 1 with a
mtigation goal of no | oss of existing in-kind habitat and foragi ng duck-

days.

Forested wetlands are highly integrated, open systenms with continuous
inflow and outflow of energy, sediments, nutrients, and species between
aquatic and terrestrial environments (Multon 1990). Forested wetlands may
be separated into six recognizabl e zones based on the extent of soi
saturation or inundation, soil type, shade tolerance, and conpetition
(Figures 3 and 4). The ecol ogi cal val ues of hardwood bottom ands to

wat erfow and ot her species cannot be overenphasized (Table 2).

Wiile the annual breeding bird surveys are the nost reliable estimtes of
wat erf ow popul ations, population estinmates are also available from
extensive surveys of wintering ducks as well as fromwaterfow harvest
data. Since these latter two surveys are broken down into states and
counties, they are nmore easily identifiable with east Texas, and to sone
degree, Cypress Bayou Basin. Al though numerous surveys have been conducted
for wintering ducks in coastal Louisiana and the Mssissippi Aluvia

Vall ey, no waterfow surveys have been conducted for wintering waterfow in
northwestern Louisiana. However, this area is an inportant migratory
corridor for waterfow (Enfinger 1993). Several |akes in and around

Cypress Bayou are used by wintering waterfow for resting and

feeding. They include Caddo Lake, Lake 0' The Pines, Soda Lake (Soda Lake
WVA contains 1,300 acres managed as a moist soil unit for waterfow ), Cross
Lake, Wallace Lake, Cypress Lake, and Black Bayou Lake (Butcher 1993).

Conducted in January each year by the Service and the states, the mdw nter
survey is an attenpt to count the total number of ducks of each species.
The resulting popul ation estimtes are not considered of sufficient
reliability to nmeasure trends in abundance of nost duck species because of
the large area which nust be surveyed and the difficulty of counting birds,
especially in wooded habitats, and the lack of a statistical sanpling

frane.
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Table 2. Ecolo

gical values of hardwood bottnpflanas.

VALUE TYPE HARDWOOD BOTTOMLAND TYTE
n m A% y
Nutrient Output High Hign High Medium
Primary Produétivity Medium  Medium High | Medium
Water Quality Improvement High High High Medium
Physical Buﬂe‘r Against Erosion High High Medium +
Flood Storage t Medium High Medium
Waterfow!] Medium High Higl'; t
Zooplankton (food base) High High Medium t
Aquatic Animals High High Medium t
Endangered Species t + Medium Medium
Shorebirds and Wading Birds _High High t t
Non-game Birds t Medium - Medium Medium
Fish (Adult) High High High Medium
Fish (Young) Medium High High Medium
Terrestrial Wildlife t Medium  Medium High

Source: Clark and Benforado 1981.



The conbi ned Pi neywoods and North Central regions account for approxi mately
nine percent ofducks wintering in Texas (Figure 5). This is nisleading
because ducks are surveyed only on the large reservoirs where they are
visible fromaircraft and true nunmbers wintering in the Pineywods and
North Central regions are not accurately docunented (Multon 1990). These
surveys al ways count fewer ducks than are actually present, but the amount
of undercount is unknown and is likely highly variable fromyear to year.
Neverthel ess, these surveys do provide useful general information on

wat erfow popul ation levels (Tables 3 and 4).

Waterfow harvests have fluctuated since records have been kept, being
| owest during early 1960's when popul ations, potential hunters, and days
afield were low. In nost years, harvests have tracked the fluctuation of
these factors, especially populations. In recent years, nationw de
harvests of the heavily hunted mallard and of total ducks remained
relatively constant, while hunter numbers declined and hunter success
increased. Thus, it appears that in recent years fewer hunters have been
increasingly successful at harvesting ducks (Table 5 and Figure 6).
Al t hough nore ducks are harvested in the north central and coastal areas of
Texas, the Pineywoods ecol ogical region is still inportant to hunter
gucEess (Figure 7) and is one of the prine areas for nmallards and wood
ucks.

W NTERI NG WATERFOA Bl OLOG CAL CHARACTERI STI CS

Habi t at Reaui r enent s

The 1 oss and degradation of habitat have been identified as the major
wat erfow managenent problemin North America (U S. Fish and Wldlife
Service and Canadian WIldlife Service 1986). Habitat requirenents for
wi ntering waterfow can be broken down into three conmponents:
availability, utilization, and suitability in meeting social behaviora
requirenents

Utilization

In recent years, research has focused on the relative waterfow use, and
associ ated food availability, in natural and agricultural foraging
habitats. Not surprisingly, use differs greatly, not only between natura
or native plant species, but also between the various snall grain

agricul tural crops.

Waterfow are nobile and opportunistic, and their feeding habits have
changed over tine, presunmedly in response to the large scale conversion of
native wooded wetlands to pastures and small grain agricultural |ands.
Variabl e anong | ocations and anmong years within |ocations, the principa
foods of mallards generally include agricultural grains; seeds and tubers
of native soil plants; acorns; and invertebrates such as isopods, snails,
and fingernail clans (Reinecke et _al. 1987). Heitneyer (1985) and Conbs
(1987) found that pin oak (Quercus palustris) and cherrybark oak (Quercus

11



000°.€9'F = AAIMILVLS

(000°562) LSVOD HIMO1
(000'V12) FIANVHNYA—~ Tt

1

%el | |

(000°i34) TVHLNIOD HLHON

k% L<
3

. N
%z (000'¥E) SAOOMAINIA R,

.

(000'c86) LSYOD H3ddN

(58-£861) SvXx3l

SMONA OYNIHALNIM H0
SHIEWNNN A3LVINILST IDVHIAY



£1

"2661 3°TAI3S 9ITIPTIM Pue ysid ‘s-'n woay paidepy

Lso'ont LSS'9Y 001 009°¢tl 00L'11 009°0¢ 00S'LY 26-8861 =
00€ ‘08 008°'8 001 000'€ 00%‘L 009°'2¢ 00%'82 L8-€861 =
001°00% 006°2 000’1 000°? 0$6'91 061°8¢ 001'66Z | 28-8L61
£1€°90€ | €L€'91 1e1'2 FAI) ¢ £8L°8 £Evtiog 86€'9€T | LL-€L61 =
Zn1'0es LeL'at S%8'¢ 090°s¢€ L80'€EY €26°12 0sv‘00% | TL-8961
76€ ' 009 188°29 00%‘6 zeL'ue S92 ‘981 265°SY ves'eLe | L9-€961
LLL'S91 688°01 LeL't Lsy's vLE'S v8€'S 968°9¢1 | ¢9-8S61
1®30], 11e3Uld IIT9A0YS 1891 uoadip 11empBeY pPavI1®eH sieax |
uiayilaoN | uasyjzaoN | pa8ujm-uaaan | uwojasuy

(spuesnoyly uy)
(SVXAL LSVIHIYON 404 A3AYNS TMOJUILVM YIINIMAIR
A A




71

‘euB sSIno] uiajisamyjiou ujy Ajuo Jujiajuim sRONp 3soyl 103j ISED 9yl 8q pinom ueyy 1ay3yy
A1qeaspysuoo snyy aie pue s3v3jqey ysiew pue uje(d [e3Iswod yjoq sepnidul 1661 PUB ‘0661 ‘6861 21quWeD

_ 299°7 76y nnnnwmﬁ 8¢ %81 80L LES ueay
YA/ SLe Loz 799 LLl L09 L6€ 1661
14 ¥ 4 06€ €s1 9¢Yy 0s1 8.9 826 06-9861
62%'C L89 0tl osy €€l 909 €Ty 68-1861
LL1'e 88"y A 269 90¢ z18 LES 08-9L61
SLL'T GGy 261 €EL 8w LSL 06¢ SL-TL6T
18301 11e3uld 1afaaoys 1eal uoa3 M 11empes paey1en sieajx

ui1aylaoN uxayjaoN paduim ueod1IaUy
-uaaln

(spuesnoyl uty)
1YNVISINOT Y04 AZAMNS TMOJUILVM YALNIMAIH
h 19Vl



Sl

‘26-¢861 Kaaans 3saAnaey Tmojaajem mn%vh&

(SvX3al) LINN TVOIHAVEO03D SAOOMAENIA - -VIdV ONILINOH THOJdILVM

16661 - 7861 AIAUNS LSIAYVH TMOJYILVM

'S 314Vl

M.mwm.ma 168°82 | 10467 | s9v'9c | 90w'1z | s69'ty |s8es8'9e |8e9'ze | ££8'9S | 885'€9 | 9s1°€9 1viol
08°858°T § 64¢ 6L%'1 L62°1 S6E°1 S8 1€6°1 IHT‘1 S%9'¢ 128‘c Ene'e s3onp 19Yyap
0z°121 Lot 6%y XA --- 187 6Z1 44 .- --- - Aonp "ISTYM
o1'z8e’'n | w6s'¢ 66L'S L80°¢ Syn‘l 9sL'e S6E°S 6T1'Y 0€0°‘9 See‘L €92'Y T188pE)
Aonp

o1 12¢ (1) ¢4 9L0'1 BEE L2 L6 Syl 6 €62 911 L9s pa133ioN
08°012 101 991 --- Lee Y11 --- z9¢ €89 162 991 peaypay

_ ozesz | --- --- --- --- --- €01 052 (1t | ess €15 ydeqseau)

_ 0L°962'€ | €£05°2 699°¢ L9s'1 L£0°1 SoT‘1 S1s'¢ 000°'€ 189°¢ Lz9'y €ee’'s dneog
0£° 0.8 808 12e‘1 L09 8€z LLL g8Ls't | 909 372 1911 298 1ataaoys
ov-2s6'1 § 2l 2601 LSS 291 ozv't |9n't |ewe't L58'C ¢81‘C | osv'9 1823 ‘n'q
0s°sew's | see't 28s'y | 19L'y vge'y | wwz'ol | zos'¢ 98L‘'c | €€6'9 9£9'9 ACAR: 1823 "M°O
0
T°9es°21 | st6's 8.9°'%1 | €st'e %15°9 v90°'w1 | €8%'6 whe' 1T | €v8°€Tl | 641°1C | 8%0°91 Aonp poop
oz-zzL't f106°1 €SL'y | zsw'y 98 0€6 ns 612 8801 L61'1 %60'C uoadym ‘wy —
0£°280'T § 909 €Sy 6€9 88Y €64 SES 928 oEw'1 0S9°¢ toy'e tieaund |
06°052'6 J OvZ'L L81°'01 | s08‘6 9s1's | e6Sz'6 | 861’8 1269 joegs‘or |zow'er |1st1'¢el pie1el ‘

1 6 8 L 9 S Y £

3OVHIAV | 76/1661 | 6/0661 | 06/6861 | 8/8861 | 8/861 | 8/9861 | 8/5861 | 8/%861 | 8/¢861 | 8/2861 sAond




A *7661 8s913ud1y :90anog
Aseujwyeid aJ8 s3)BWIISD Z6-166L o
Jeap
«C6-1661 16-066L 06-6861 68-886. 88-/861 /8-9861 98-S86l S8-86L ¥B-£86F €8-286L

0

00¢

00¥

009

008

0001

SMJSN 0. gMdl~=

(spuesnoy}) 1saaley 00z}

€6-1661 - £8-286L "Juswiiedaq s)ipim pus syseq sexe) pus 99jAJag BJIIPIM
PUB ysid 's'n ey} Aq sejswyse 1S6AJBY Yonp jo uos|edwo) 9 e.nbjy



*0661 UOIATNOR ' :@danog

.=o..“uwu 383TqeYy £q (¢8-€861) S¥xal sjyonp jJo 3I83AIvy |enuue pajewyysa ebeaany L 84nbyy

SNOIO3H 1V1I8VH Q31HOJIUNN WOHL 000'6Z DNIQNTOX3 000°08F = 3AIMILVLS

(000°801) TIVHLINID HLHON

(000'0p) SAOOMAINId—,

U

%8

AN
PAX DI NINEDP DI IN
. WA Y IO N X
LR RIS
AR PN ...v..“.“.m__..y.x.
£ X

AN A SRR )

.-;.o.a...v... o
SO0 S

’
e

v“..o\oﬂﬂ,v

(0o00’sl) 1s3m % :Somllv‘.:\.

Y/7

(000'sS) 1SVYO0D HIMOT

(oo0‘zeT) 1SVOD HIddN

(58-£861) m<x.m._.
SMONA 4C 'SIAHVH

Vv MNAIAILY oy PEE ¥ W sn



fal cata var. pagodacfolia) acorns domnate the mallard diet during years of
good mast production and favorabl e water conditions in southeastern

M ssouri .

Mal | ards concentrate on recently fl ooded openings with shallow depths in
bottom and forests in the early fall. Shortly after arrival, mallards
conpl ete prealternate (breeding plumage) nolt and consune aquatic insects
and noi st soil seeds. Following nolt, mallards begin courtship and by
early January 90 percent of the birds are paired (Bellrose 1980). During
pairing mallards forage intensively in flooded forests or agricultura
fiel ds where they consume acorns and cereal grains. After pairing,
mal | ards readily use shallowy flooded forests and continue to consume
acorns, but increase consunption of macroinvertebrates (Table 6,
Fredrickson and Batenma 1992).

Wood ducks (Ai x sponse) use overcup oak, cypress/tupelo forest types and
scrub/shrub habitats during fall courtship and pairing (Bellrose 1980).
After pairing, wntering habitat includes the deeper areas of |ow and
har dwoods, cypress/tupel o, overcup oak, and scrub/shrub habitats

Wight (1961) and Del nicki and Reinecke (1986) denonstrated the inportance
to waterfow of large areas of flooded rice and soybean fields. Seeds and
tubers of grasses, sedges, and other npist soil plants are also inportant
conponents of the diet (Wight 1961, WIls 1970, Heitmeyer 1985, Del nicki

and Rei necke 1986, Conbs 1987). Invertebrates generally provide |less than

10 percent of the diet in agricultural (Delnicki and Reinecke 1986) and
moi st soil (McKenzie 1987) habitats, but nay be nore inportant in forested
wet | ands (Heitmeyer 1985). The nutrition of wintering waterfow is not

wel | understood. It is; however, increasingly clear that nutrition affects
dietary energy and protein intake, and that neeting these dietary
requirenments is positively related to winters with nornmal or above nornal
rainfall. Studies conducted in Mssissippi during the wet wnter of 1982-
83 show increased nmallard body weights while the dry winter of 1980-1981
show decreased nal | ard body wei ghts (Del nicke and Reinecke 1986). Sinilar
results in Mssouri indicated that mallard body weights increased when

wat er conditions and mast production were favorable, or when rainfall was
sufficient to flood low Iying cropland (Heitneyer 1985, Conbs 1987).

Soci al Behavi or

During winter, courtship and pair formation dom nate the social behavior of
dabbling ducks. Wile in nost of the Cypress Bayou basin pasture and
agricultural lands have replaced forested wetlands as the primary foraging
habitat, the forested wetlands and nornally associated shrub swanps, beaver
ponds, and riparian habitat are used as resting or roosting areas and
provi de isolation fromhuman di sturbance, protection frompredators, and a
| ocation for courtship and other social activities. Wereas much of the
foraging and nutritional requirenents can be net by flooded agricultura

| ands, a variety or conplex of habitats is needed to satisfy the tota

bi ol ogi cal requirements of wintering mallards, because menbers of the

popul ation may differ in their habitat needs at any particular tine
(Reinecke et al. 1987). Exanples include the Iikelihood of juvenile or
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Table 6. Types, relative abundance and relative biomass of foods
associated with lowland hardwood habitats.'

—
Osk dominated Slough/ Moist-
Cypress/tupelo {ive forests Dead tree Scrub/shrub open soil
water
Plant foods
Energy
Acorns paadl
Samaras hand
Buttonbush +* - -
Watershield * + >
Millet oo
Sticktights * - o
Protein
Samaras L aad
Sticktights - + P
Annimsl Foods
Protein
Annel ids
Freshwater * e + + + o+
worms
Crustacea
Sowbugs +* Laad + - +
Sideswimmners + L + - -
Insects
Bugs - + + +* . Py
Beetles + + + +* + -
Flies - - + - - e
Gastropoda
Pond snails - - + + -ee
orb snails * - + + * >t
Bivalvia
fingernail +
clams
— — |

* Relative abundance: <+~ large mumber and biomass,
++ moderate rumber and biomass, + small number and biomass.
' Greentree Reservoir Management Handbook 1992.
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unpaired nallards feeding in agricultural |ands and adults and pairs
seeking the isolation of shrub swanps to avoid harassnment from courting

parties (Heitmeyer 1985).
IMPACT ASSESSOMENT METHODOLOGY

This section presents the basic methodol ogy for waterfow inpact assessnent
of the Shreveport to Daingerfield segnent of the Red River Waterway,

Navi gation project using food as an index of carrying capacity. Using food
as an index of carrying capacity is an acknow edgenent that available food

resources are limting in terms of the number and distribution of wintering
waterfow wthin the Cypress Bayou basin. Additional detail concerning data
requi rements and cal cul ation methods are contained in the Service's |ower

M ssi ssippi Valley Joint Venture Project (LMVJVP) Monitoring and Eval uation
Conm ttee reports (Reinecke 1989).

In this section, the termwntering waterfow includes primarily puddle
ducks consisting of the mallard, northern pintail (Awas acuta), gadwall
(Anas strepera), Anmerican w geon (Anas anericana), green-w nged teal (Anas
crecca). and northern shoveler (Anas clypeata). Although present, wood
ducks, due to the specific requirements of the resident population, are
included in a separate terrestrial habitat evaluation appendix being
prepared as part of the Corps Supplenental Environmental Report.

Data Requirements

To determne carrying capacity in terns of nunbers of duck-days, data

requi rements include | and use, hydrol ogy, and available food during the 120
day (Novenber 1 to February 28) waterfow w ntering period. The data nust

be specific to those habitats and food resources that are available and can

be used by foraging waterfow.

For a determ nation of baseline and future carrying capacities, |land use
must be broken down into those available foraging habitats having food
value to wintering waterfow . As part of the supplenmental environmental
report, the Corps prepared a Geographical Information System (G S) data
base tailored to identify the acres of available foraging habitats under
baseline conditions and future conditions with the four barge alternative
conpleted. The data were broken down into acreage of cypress/tupelo,
bottont and hardwood forested wetlands, and other (includes pasture,
cropl and, open water, etc.). A though the cypress/tupelo and "other"
categories are included to account for the total seasonally flooded
acreage, they have little or no food value to wintering waterfow .

Since foraging habitat, regardless of food value, is only of use to
wintering waterfow if available, monthly and seasonal hydrol ogical data
were al so necessary. The Corps provided daily, nmonthly, and wi ntering
seasonal acres flooded for a 24-29 year period (depending on the reach) of
record. The land use data provi ded for the study area were specific to
those acres inundated and represent only potential available foraging
habi t at .
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Using data previously devel oped by the LMJVP Mnitoring and Eval uation
Conmittee, the anount of food available on a unit area was determ ned.
Smal| grain crop residues, noist soil native weed seeds, acorns, and
invertebrates in forest stands with nore than 25 percent red oaks represent
the avail able vaterfow food.

Calculation Methods

Tabl e 7 presents standard |and use categories, available food, average
avail abl e energy, average daily energy requirenments, and average duck-day
use per acre for the Cypress Bayou area. An exanple cal cul ation of duck
use days on one acre of inundated bottom and hardwood conposed of 25-34

percent red oaks in any of the hydrological reaches in the project area
woul d be:

27 kil ograns/ hectare (kg/ha) (bottom and hardwood) plus 22.5 kg/ha (weed
seeds) plus 13.7 kg/ha (invertebrates) mnus 50 kg/ha (food abandoned to
decreased foraging efficiency) - 13.2 kg/ha of available food.

13.2 kg/ha (available food) tines 3,500 kilocalories (kcal)/kg (energy
avail able fromfood - 46,200 kcal /ha of avail abl e energy.

46, 200 kcal /ha (avail abl e energy) divided by 292 kcal /duck day (energy
required to support one duck for one day) - 158.2 duck days/ha.

158. 2 duck-days/ha times 0.4047 - 64 duck-days/acre.

Caution is necessary in using the values found in Table 7. First, the data
inthe table are averages for the Cypress Bayou area and do not reflect

val ues on | ands specifically dedicated to production of food for w ntering
waterfow . Lastly, bottom and hardwood forested wetlands have high
potentials in terns of providing food. The value of flooded forested
wetlands to wintering waterfow is significant because these wetlands are
essential in providing habitat to neet the behavioral requirements of

wat erfow . Devel opment of areas sinply to acconmdate |arge nunbers of
duck-days based solely on food needs shoul d be undertaken with caution.
The historic distribution of wintering waterfow or the other biol ogica
needs of waterfow , which are provided largely by forested wetlands, should
al so be consi dered

PROIECT | MPACTS

This section defines the inpacts of the Shreveport to Daingerfield project
t hrough a conparison of baseline conditions with those that woul d exi st
upon project conpletion. The Corps has made the determ nation that
basel i ne (existing) conditions are synonynous with the future wthout
project conditions as they pertain to potential foraging habitat for
wintering waterfow . This determnation assunes that existing
institutional requirements with regard to devel opnent in wetlands are
sufficient to ensure continuation of baseline conditions.
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In recent years timber harvesting has increased in the project area due to
a three-fold increase in hardwood timber prices. Some conversion of
forested sites to grassland will also occur; however, this loss would be
relatively minor with most land remaining dedicated to commercial forestry
practices. Overall, it is estimated that there would be an approximately
30 percent decrease in bottomland hardwood and pine-hardwood forested
habitats over the life of the project. However, the bulk of the bottomland
hardwoods (approximately 25 percent) will revert to a regeneration or
shrubland stage, while about five percent will be converted to grassland.
No significant changes are expected in the acreages of agriculture, cypress
swamp, riverine/riparian, or open water cover types (U.S. Fish and Wildlife

Service 1992).

The Service has evaluated the impacts of the Shreveport to Daingerfield
reach by quantifying changes in the amount and quality of available
wintering waterfowl foraging habitat resulting from project implementation.
These changes were derived from hydrological and GIS data provided by the
Corps. Additional detail concerning impact calculations is available upon
request from the Service’s Vicksburg, Mississippi, Ecological Services
office.

Construction Impacts

The study area is at the western periphery of the range of bottomland
hardwoods and cypress swamps within the United States, and is nationally
recognized as a significant natural ecosystem. The navigation project
would have some adverse impacts on the hydraulic regime of the project area
by alteration of the current water regimes and levels in the numerous
sloughs and backwaters along Cypress and Twelvemile Bayous. Changes in
water levels of the basin could result in the mortality of forest
vegetation or a change in the species composition of the forest community
(U.S. Fish and Wildlife Service 1991). Long term increases in water levels
and inundation could kill desirable mast producing hardwood trees such as
red oak, willow oak, and water ocak which are extremely important to
wintering waterfowl for food and cover. These changes would significantly
impact the functional value of the wetlands in the area.

Specific to wintering waterfowl, construction impacts are those impacts

consisting exclusively of construction and maintenance rights-of-way and
dredged material disposal sites. These impacts are "direct”™ in that an

acre-for-acre change in land use occurs.

For existing habitats with values to foraging waterfowl that are projected
to be converted to the navigation channel, foraging value would be reduced
to zero. However, for those existing foraging habitats that have been or
will be converted to borrow pits/spoil disposal area, it is likely some

residual foraging value would remain.
Operational Impacts (Changes in Seasonal Floodin

Project construction and operation would reduce winter flooding in eight of
the ten hydrological reaches (the exception being the first and seventh
reach). Total acres of available seasonal foraging habitat and foraging
duck-days lost, due to project implementation when compared with baseline
conditions, are 1,195 and 125,474 respectively (Table 8).

Seasonal acres flooded by land use categories, for all hydrological

reaches, include 35,959 acres under baseline conditions and 32,276 acres
for the four barge channel (Annex A). Average seasonal duck-day use for,
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all hydrological reaches, include 286,230 duck-days under baseline
conditions and 160,755 duck-days for the four barge channel (Annex B).

CONC (¢} S S

Completion of the Shreveport to Daingerfield navigation project would
result in wintering migratory waterfowl losses for eight of ten reaches of
the authorized four barge channel. The following discussion, which is
conceptual, is intended to provide examples of how intensively managing
wintering waterfowl on existing public lands can both increase foraging
habitat for wintering waterfowl and meet their broader ecological

requirements.
ight-of-Wa agem and

The nature of the proposed project and the high quality of the forested and
wetland habitats of the Cypress Bayou Basin limits the availability of
mitigation options for this project. Since only about 150 acres of the
construction right-of-way would be available for reforestation and
management, separate mitigation tracts would have to be selected for
development and management.

Reforestation

Reforestation is the Service’s preferred mitigation technique for several
reasons: 1) Reforestation constitutes an ecosystem approach to replacing
the waterfowl values that would be lost through project construction.
Instead of concentrating on implementing a mitigation feature aimed at
primarily replacing the lost food values, reforestation would address all
of the waterfowl habitat needs. In this appendix we have used food as an
index of waterfowl habitat needs. Waterfowl are not able to divide their
world and habitat needs into such neat compartments. A bottomland hardwood
forest ecosystem provides food and the other waterfowl habitat needs such
as courtship sites, protection from predators and adverse weather, resting
and roosting areas, and isolation from human disturbance. 2)
Reforestation would provide a stable, low maintenance, high reliability
mitigation feature. These mitigation features are supposed to last for the
50 year project life. Other mitigation techniques that would replace lost
waterfowl food values, such as moist soil management areas, would require
periodic maintenance and/or active operation in order to provide the
predicted food supply. With constantly changing funding priorities a “"no
maintenance-no operation-self sustaining” mitigation feature is much more
reliable and cheaper. 3) The chance of successful waterfowl habitat value
replacement is highest with reforestation. Reforestation would create a
system that would mimic the previously existing bottomland hardwood
ecosystem, which had a long term proven record of providing high quality
waterfowl habitat. 4) Application of the principles of landscape ecology
dictate that we use reforestation as the primary mitigation technique.
East Texas has large blocks of open nonforested habitat. The habitat that
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TABLE 8
DECREASE IN AVAILABLE SEASONAL FORAGING HABITAT
AND DUCK-DAYS FOR INDIVIDUAL REACHES

Four Barge

Hydrological Reach Baseline Alternative

Soda Lake Area 742 1483
(Mile 17.6 - 22.2) 7,7702 15,540
Caddo Lake: 195 40
(Mile 23.1 - 43.6) 20,475 4,200
Caddo Lake: 394 ' 255
(Mile 43.6 - 51.9) 41,370 26,775
Hwy 43 to Jefferson: 1,511 848
(Mile 51.9 - 64.0) 158,655 89,040
Hwy 43 to Jefferson: 21 0
(Mile 64.0 - 67.1) : 2,205 0
Hwy 43 to Jefferson: 33 0
(Mile 67.1 - 70.2) 3,465 0
Jefferson to LOP: 39 1973
(Mile 70.2 - 73.7) 4,095 20,685
Jefferson to LOP: 151 28
(Mile 73.7 - 77.2) 15,855 2,940
Jefferson to LOP: | 248 15
(Mile 77.2 - 80.7)° 26,040 1,575
Jefferson to LOP: 60 0
(Mile 80.7 - 84.2) 6,300 0
2,726 1,531

TOTALS - 286,230 160,755
1,195

NET ANNUAL LOSSES 125,475

1 acres of available winter foraging habitat.
2 Annual duck-days.
3 Increase due to pool effect.
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is nost lacking is large blocks of forests. In order to establish

| andscape diversity,that is the element that we should seek to establish.
5) Reforestation would al so offset terrestrfal and wetland | osses. 6)
Reforestation of marginal agricultural or other cleared lands is easily
acconpl i shed. Adequat e Corps inhouse experience exists, as it does wth
USDA, SCS technical assistance personnel, and Texas State Forestry

Commi ssion personnel. Actions required include direct seeding or planting
seedlings and other activities ranging from extensive now ng and
fertilization to only seed bed preparation

Predi cated on the assunption that any reforested acres are subject to.
frequent and sustained winter flooding, Table 9 is the Service's estimated
avai |l abl e food, available energy, daily energy requirements, and duck-day
use per acre for reforested |ands annualized over a 50 year period. Forest
stand conposition should intentionally favor heavy seeded species dom nated
by red oaks for maxi num benefits to wintering waterfow . Prior to
conpleting mtigation planning for the Shreveport to Daingerfield project,
the annual average duck-days per acre in Table 7 nmust be subtracted from
those in Table 9 for each acre reforested.

Based on costs recently devel oped by the Service and the Corps, seed bed
preparation for either direct seeding or planting seedlings amounts to
approxi mately $10 per acre. Depending upon the availability of seeds or
seedlings, planting costs per acre range from $75 to $100, respectively
including labor and materials. Annual operation and maintenance costs vary
from$l to $20 per acre depending on the intensity of management efforts.
Benefits could be expected i mediately due to the presence and availability
of native noist soil plants in the newy planted "forest" and woul d
gradual |y change to those benefits associated with forests dom nated by red
oaks and the associated invertebrate community (Table 9).

Addi tional detail concerning initial devel opment and annual nmanagenent of
moi st soil areas or reforestation can be found in the Service's Waterfow
Managenment Handbook, Fish and Wldlife Leaflet 13, or through the Ofice of
Information Transfer at the Service's National Ecol ogy Research Center in
Ft. Collins, Colorado. Further, the Corps of Engineers, Vicksburg District
can be contacted concerning their ongoing reforestation efforts on the
"Lake George Property" in the Lower Yazoo Basin, M ssissippi.

Spoi | Di sposal Areas

Benefits could be realized fromlocation and configuration of dredged
materi al di sposal areas dependi ng upon size, maintenance dredging
requirenents,and soil fertility. Benefits would primarily be limted by
the size of individual disposal areas and the practicability and cost

ef fectiveness of using space within the areas for establishnent of

w ntering waterfow foraging habitat in addition to the disposal of dredged

mat eri al .
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TABLE 9
LAND USE, AVAILABLE FOOD, AVAILABLE ENERGY, DAILY ENERGY
REQUIREMENTS, AND DUCK-DAY USE PER ACRE ON REFORESTED
MARGINAL AGRICULTURAL LANDS

Available Food!/ Average
Crop Red Weed Inverte- | Available Daily Energy Annual
Land | Residue Oak Seed? bratres® | Energy’ Requirements®/ Duck
Use Acorns / Days
Acre
BLHW
55-647 .- 256/ 127¢/ 13.7 3,500 292 561
65-74 -- 29 127 13.7 3,500 292 581
75-84 -- 34 127 13.7 3,500 292 605
> 85 -- 38 127 13.7 3,500 292 625

1/ Kgs/ha. In the duck-day calculations 50 kg/ha of food is
considered left in the field due to decreased foraging
efficiency at low food densities.

2/  Assigned efficiency at low food densities.

3/ aquatic invertebrates including isopods, snails,and fingermail
clams.

4/ Kcal of energy/kg of available food.
5/ Keal/duck/day.
¢/ Annualized value over 50 years.

7/ Percent red oaks.
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The | owest area within a disposal area could be dedicated to the

mai nt enance or establishnment of mist soil plants of benefit to waterfow .
In other instances topsoil with the boundaries of a disposal area could be
stockpil ed and then spread over the dredged naterial enabling natura
establishnment of noist soil plants. Either possibility could be negated by
future dredged material disposal during mai ntenance operations
Nevert hel ess, exi sting disposal areas and future disposal requirenents
shoul d be carefully reviewed to determent the opportunities for
establ i shnent or namintenance of wintering waterfow habitats.

Aver age _Annual Benefits

Mtigation val ues achieved woul d vary depending on the | and type
established or inproved. From Tables 7 and 9, average annual duck-&y use
within the Shreveport to Daingerfield Project area could be expected to
range from 1,088 days per acre for a moist soil area exclusively devoted to
wintering waterfowl, to a |ow of 121 days per acre for a flooded harvested
soybean field that has not been fall plowed or burned. Depending on

t opography and soil types, reforested areas domi nated by red oaks coul d be
expected to average from 561 to 625 annual duck-days per acre.

It is uncertain that appreciable wintering waterfow benefits could be
provided in dredge material disposal areas. For planning purposes,
benefits shoul d not be anticipated unless the acreage of an individual

di sposal area or the cumul ative acreage of an individual disposal area and
ot her adjacent areas devel oped or nuintained for foraging habitat approach
ten acres.

In addition to food values, other benefits to wintering waterfow would
al so be realized fromthe establishnent or enhancement of forested
wet | ands. Benefits would include isolation for pair bonding, better
protection from di sturbance and harassment than in nore open areas, and
protection frompredation and extremes in weather conditions.

Unquantified benefits resulting from establishment of nore dependabl e

wi ntering waterfow foraging habitat accrue to the whole range of resident
and migratory species attracted to wetlands as well as overall wetland
functional values. Not intended as all inclusive, the list of fauna
benefiting would include resident aquatic furbearers, resident and m grant
shore and water birds, insectivorous and seed eating neotropical birds,
native anphi bians and reptiles, and the broad range of resident game and
nongane birds and nmammals known to spend time in forested wetlands and non-
wooded wet | ands such as noist soil areas.

QO her functional wetland values would include flood storage, water quality
attributes, ground water recharge, esthetics, and scientific study
oooortunities. Additionally, economc benefits would result from added
out door recreation opportunities and the harvest of tinmber and other wood
products. Econonmic | osses could result in those instances where existing
agricultural practices/|eases mght have to be nodified.
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CONCLUSJION

I mpl ement ation of the proposed four barge navigation channel would result
in severe adverse inpacts to wintering mgratory waterfow. Losses woul d
occur both on private and public |ands and woul d be evident in eight out of
ten of the hydrol ogi cal reaches. Wntering foraging carrying capacity
woul d be reduced annual ly by 125,475 duck-days. Those | osses woul d occur

in one of the primary waterfow w ntering areas in east Texas.

The | osses just described are of concern to the Service not only because of
the adverse inpacts upon mgratory waterfow, a federal trust resource, but

al so because of the adverse inpacts to the project area ecosystem It is
doubtful if losses to the unique Cypress Bayou basin ecosystem coul d be

properly mtigated for considering the high quality of the wetlands found
there and the magni tude of the project.
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TABLE A-1

ADJUSTED SEASONAL AVERAGE ACRES FLOODED BY LAND USE CATEGORIES: BASELINE
CONDITIONS AND CONDITIONS FOR SODA LAKE AREA (MILE 17.6 - 22.2)
UPON COMPLETION OF ORIGINAL PFOUR BARGE CHANNEL

REACH/LAND USE

NOVEMBER =-- FEBRUARY

"Baseline
Yoriginal Four Barge Channel

—_————e—————eeee———

243!
Soda Lake Area (Mile 17.6 - 22.2)
3622
74 |
Bottomland Hardwoods "
148
139
Riverine
174
20
Water
21
10
Other’
19

YIncludes cotton, pasture, and other miscellaneous land use categories



TABLE A-2

ADJUSTED SEASONAL AVERAGE ACRES FLOODED BY LAND USE CATEGORIES: BASELINE
CONDITIONS AND CONDITIONS FOR CADDO LAKE: SUB-REACE 1 (MILE 23.1 - 43.6)
UPON COMPLETION OF ORIGINAL FOUR BARGE CHANNEL

REACH/LAND USE NOVEMBER —- FEBRUARY n
22,991!
Caddo Lake: Sub-Reach 1 (Mile 23.1
- 43.6) 22,2152
195
Bottomland Hardwoods 40
644
Cypress/Tupelo
/Tupe 590 4“
21,551
Water
21,535

Baseline

Yoriginal Four Barge Channel
Yincludes cottom, ‘pasture, and other miscellaneous land use categories



TABLE A-3

ADJUSTED SEASONAL AVERAGE ACRES FLOODED BY LAND USE CATEGORIES: BASELINE
CONDITIONS AND CONDITIONS FOR CADDO LAKE SUB-REACE 2 (MILE 43.6 ~ 51.9)
UPON COMPLETION OF ORIGINAL FOUR BARGE CHANNEL

REACH/LAND USE NOVEMBER -- FEBRUARY
6,942'
Caddo Lake: Sub-Reach 2 (Mile 43.6
- 51.9) 6,426°
394
Bottomland Hardwoods
255
4,219 fl
Cypress/T lo
Tpe 4,168
1,603
Water
1,588
726
Other’
415
—_  —  — — —— ——— —— —— —— ——— __ _______._

"Baseline
Yoriginal Four Barge Channel
¥Includes cotton, pasture, and other miscellaneous land use categories



TABLE A-4

ADJUSTED SEASONAL AVERAGE ACRES FLOODED BY LAND USE CATEGORIES: BASELINE
CONDITIONS AND CONDITIONS FOR HWY 43 TO JEFFERSON: SUB-REACH 1
(NILE 51.9 - 64.0) UPON COMPLETION OF ORIGINAL FOUR BARGE CHANNEL

REACH/LAND USE NOVEMBER -- FEBRUARY
4,478
HWY 43 to Jefferson: Sub-Reach 1
(Mile 51.9 - 64.0) ’ 3,067 "
1,511 "
Bottomland Hardwoods
848 “
1,243
Cypress/Tupelo
pe 1,130
347
Water
Other?
YBaseline

Y0original Four Barge Chanmnel
¥Includes cotton, pasture, and other miscellaneous land use categories



TABLE A-5

ADJUSTED SEASONAL AVERAGE ACRES FLOODED BY LAND USE CATEGORIES: BASELINE
CONDITIONS AND CONDITIONS FOR HWY 43 TO JEFFERSON: SUB-REACEH 2
(MILE 64.0 - 67.1) UPON COMPLETION OF ORIGINAL FOUR BARGE CHEANNEL

REACH/LAND USE NOVEMBER -- FEBRUARY
49! "
HWY 43 to Jefferson: Sub-Reach 2
(Mile 64.0 - 67.1) 0?
21
Bottomland Hardwoods o "
. 8
Cypress/Tupelo o
0
Water
0

"Baseline
Y0original Four Barge Channel
YIncludes cotton, pasture, and other miscellaneous land use categories



TABLE A-6

ADJUSTED SEASONAL AVERAGE ACRES FLOODED BY LAND USE CATEGORIES: BASELINE
CONDITIONS AND CONDITIONS FOR EWY 43 TO JEFFERSON: SUB-REACH 3
(MILE 67.1 ~ 70.2) UPON COMPLETION OF ORIGINAL FOUR BARGE CHANNEL

NOVEMBER =--— FEBRUARY
107!
HWY 43 to Jefferson: Sub-Reach 3
(Mile 67.1 - 70.2) 02 ‘N
33
Bottomland Hardwoods 0
17
Cypress/Tupelo o
(o]
Water
0

YBaseline

Yoriginal Four Barge Channel
¥Includes cotton, pasture, and other miscellaneous land use categories



TABLE A-7

ADJUSTED SEASONAL AVERAGE ACRES FLOODED BY LAND USE CATEGORIES: BASELINE
CONDITIONS AND CONDITIONS FOR JEFFERSON TO LOP SUB-REACH 1
(MILE 70.2 -~ 73.7) UPON COMPLETION OF ORIGINAL FOUR BARGE CHANNEL

A -
REACH/LAND USE NOVEMBER -~- FEBRUARY
439!
Jefferson to LOP: Sub-Reach 1
Mile 70.2 - 73.7) 130
197
Bottomland Hardwoods
39 I
69
Cypress/Tupelo
14
53 "
Water
83
120
Other’
24
VBaseline

Yoriginal Four Barge Channel
¥Includes cotton, pasture, and other miscellaneous land use categories



TABLE A-8

ADJUSTED SEASONAL AVERAGE ACRES FLOODED BY LAND USE CATEGORIES: BASELINE
CONDITIONS AND CONDITIONS FOR JEFFERSON TO LOP SUB-REACH 2
(MILE 73.7 - 77.2) UPON COMPLETION OF ORIGINAL FOUR BARGE CHANNEL

REACH/LAND USE

NOVEMBER -- FEBRUARY

314! ,
Jefferson to LOP: Sub-Reach 2
Mile 73.7 - 77.2) : 46°
151
Bottomland Hardwoods 28
31
Cypress/Tupelo o
0 |
Water
0

Vpaseline
Yoriginal Four Barge Channel
YIncludes cotton, pasture, and other miscellaneous land use categories




TABLE A-9

ADJUSTED SEASONAL AVERAGE ACRES FLOODED BY LAND USE CATEGORIES: BASELINE
CONDITIONS AND CONDITIONS FOR JEFFERSON TO LOP SUB-REACH 3
(MILE 77.2 - 80.7) UPON COMPLETION OF ORIGINAL FOUR BARGE CHANNEL

NOVEMBER =-- FEBRUARY H

REACH/LAND USE

546!
Jefferson to LOP: Sub-Reach 3
Mile 77.2 - 80.7) 302 I'
248
Bottomland Hardwoods "
15
29 |
Cypress/Tupelo a "
11 I
Water
2
258
Other’
9
4 e —— - — ]
VBaseline

YOoriginal Four Barge Channel
¥Includes cotton, pasture, and other

miscellaneous land use categories



TABLE A-10

ADJUSTED SEASONAL AVERAGE ACRES FLOODED BY LAND USE CATEGORIES: BASELINE
CONDITIONS AND CONDITIONS FOR JEFFERSON TO LOP SUB-REACE 4
(MILE 80.7 - 84.2) UPON COMPLETION OF ORIGINAL FOUR BARGE CHANNEL

REACH/LAND USE NOVEMBER -- FEBRUARY

93!
Jefferson to LOP: Sub-Reach 4
Mile 80.7 - 84.2) o?
60

Bottomland Hardwoods

Cypress/Tupelo

YBaseline
Yoriginal Four Barge Channel
¥Yincludes cotton, pasture, and other miscellaneous land use categories
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TABLE B~-1

ADJUSTED SEASONAL DUCK DAY USAGE:
BASELINE CONDITIONS AND CONDITIONS FOR
SODA LAKE AREA (NILE 17.6 - 22.2)

REACH/LAND USE NOVEMBER =-- FEBRUARY
7,770
Soda Lake Area (Mile 17.6 -~ 22.2)
15,540?
7,770
Bottomland Hardwoods
15,540
Riverine NA
Water NA
Other NA
—— w
“Baseline

Yoriginal Four Barge Channel

TABLE B-2

ADJUSTED SEASONAL DUCK DAY USAGE:
BASELINE CONDITIONS AND CONDITIONS FOR
CADDO LAKE SUB-REACH 1 (MILE 23.1 - 43.6)

- .
REACH/LAND USE NOVEMBER -- FEBRUARY
20,47%'
Caddo Lake: Sub-Reach 1
(Mile 23.1 - 43.6) 4,200?
20,475
Bottomland Hardwoods
4,200
Cypress /Tupelo NA |
Water NA "
Other

“Baseline
Yoriginal Four Barge Channel



TABLE B-3

ADJUSTED SEASONAL DUCK DAY USAGE:
BASELINE CONDITIONS AND CONDITIONS FOR
CADDO LAKE SUB-REACE 2 (MILE 43.6 - 51.9)

REACH/LAND USE NOVEMBER —- FEBRUARY ° n
41,370! "
Caddo Lake: Sub-Reach 2 2 H
(Mile 43.6 - 51.9) : 26,775
41,370 '"
Bottomland Hardwoods "
26,775
Cypresas/Tupelo NA
Water NA
Other NA H

YBaseline
Yoriginal Four Barge Channel

TABLE B-4
ADJUSTED SEASONAL DUCK DAY USAGE:

BASELINE CONDITIONS AND CONDITIONS FOR
HWY 43 TO JEFFERSON: SUB-REACH 1 (MILE 51.9 - 64.0)

REACH/LAND USE NOVEMBER -- FEBRUARY "

158, 658! “

Jefferson to LOP: Sub-Reach 1

(Mile 51.9 - 64.0) 89,040 “
158,655 H

Bottomland Hardwoods
89,040 "

Cypress/Tupelo NA

Water NA

Other NA

.

“Baseline
Yoriginal Four Barge Channel
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TABLE B-S

ADJUSTED SEASONAL DUCK DAY USAGE:
BASELINE CONDITIONS AND CONDITIONS FOR .
HEWY 43 TO JEFFERSON: SUB-REACE 2 (MILE 64.0 - 67.1)

l----------------"""""""""""""""""""""""""'n
REACH/LAND USE NOVEMBER -- FEBRUARY
' 2,205 "
Jefferson to LOP: Sub-Reach 2
(Mile 64.0 - 67.1) 0?
. 2,205

Bottomland Hardwoods 0

Cypress/Tupelo : NA

Water : NA “

Other B NA H

YBaseline
YOoriginal Four Barge Channel

TABLE B-6
ADJUSTED SEASONAL DUCK DAY USAGE:

BASELINE CONDITIONS AND CONDITIONS FOR
HWY 43 TO JEFFERSON: SUB-REARCH 3 (MILE 67.1 - 70.2)

REACH/LAND USE NOVEMBER =-- FEBRUARY
3,465

Jefferson to LOP: Sub-Reach 3
(Mile 67.1 - 70.2) 0?

) 3,465
Bottomland Hardwoods 0
Cypress/Tupelo : NA
Water ' NA
Other

"Baseline :
Yoriginal Four Barge Channel



TABLE B-7

ADJUSTED SEASONAL DUCK DAY USAGE:
BASELINE CONDITIONS AND CONDITIONS FOR .
Jefferson to LOP: SUB-REACH 1 (MILE 70.2 - 73.7)

REACH/LAND USE NOVEMBER -~ FEBRUARY n
4,095! ﬂ
Jefferson to LOP: Sub-~Reach 1
(Mile 70.2 - 73.7) 20,6852 I
L 4,095
Bottomland Hardwoods
20,685
Cypress/Tupelo NA
Water NA
Other NA

"Baseline
¥original Four Barge Channel

TARLE B-8

ADJUSTED SEASONAL DUCK DAY USAGE:
BASELINE CONDITIONS AND CONDITIONS FOR
Jefferson to LOP: SUB-REACH 2 (MILE 73.7 - 77.2)

REACH/LAND USE NOVEMBER ~-
15,8585!
Jefferson to LOP: Sub-Reach 2
(Mile 73.7 - 77.2) 2,940
15,855
Bottomland Hardwoods
2,940
Cypress/Tupelo NA
Il water NA

YBaseline
Yoriginal Four Barge Channel



TABLE B-9

ADJUSTED SEASONAL DUCK DAY USAGE:
BASELINE CONDITIONS AND CONDITIONS FOR
Jefferson to LOP: SUB-REACE 3 (MILE 77.2 - 80.7)

REACH/LAND USE NOVEMBER - - £BRUARY
26,040
Jefferson to LOP: Sub-Reach 3
(Mile 77.2 - 80.7) 1,575
26,040
Bottomland Hardwoods
1,57%
Cypress/Tupelo NA
Water NA
Other NA
o
YBaseline

YOoriginal Four Barge Channel

TABLE B-10

ADJUSTED SEASONAL DUCK DAY USAGE:

BASELINE CONDITIONS AND CONDITIONS FOR

Jefferson to LOP: SUB-REACH 4 (MILE 80.7 - 84.2)

YBaseline
Yoriginal Four Barge Channel

- e
REACH/LAND USE NOVEMBER -- FEBRUARY

6, 300!
Jefferson to LOP: Sub-Reach 4
(Mile 80.7 - B4.2) 0?

6,300
Bottomland Hardwoods o
Cypress/Tupelo NA
Water NA
Other NA

1%
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INTRODUCTION

1. Ichthyofauna of the Cypress Bayou and Twel vem | e Bayou system is diverse and
unusual . Over 80 species are docunmented from Big Cypress Bayou and its principa
tributaries, many of which are rare and/or at the westernmost limts of their
di stribution (Hoover et al., in press). Fish comunities of Twelvem |e Bayou are
poor |y docunented, but are potentially conplex because of the high species
richness of the Lower Red River (Cross et al., 1986).

2. Evaluating inpacts of the proposed Red River \Waterway, Shreveport to
Dai ngerfield Reach, on fish habitat required a priority consideration of faunal
conplexity and conposition, as well as availability of quantitative habitat

model s. Local fish assenbl ages are taxonom cally dom nated by darters and
mnnows, and to a lesser extent by sunfishes, exploiting a wide variety of
habitats and mcrohabitats. In low and streams of the southeast, and especially

in blackwater systens, these habitats are defined primarily by hydraulic para-
meters (velocity and depth) and instreamstructure (vegetation and woody cover),
and fishes exhibit a high degree of habitat specialization (e.g., Baker and Ross,
1981; Meffe and Shel don, 1988). Quantitative nodels, |ike the Habit at

Suitability Index (HSI), however, are unavailable for the majority of species
characteristic of this system

3. To determ ne best methods of habitat assessment, meetings were held in

August and Decenmber 1992 anpbng cooperating agencies: Texas Parks and Wldlife;
Louisiana Wldlife and Fisheries Commission; U S Fish and Wldlife Service
(FWs); and U.S. Arny Corps of Engikeeksburg District (CELMK), and Water -

ways Experinent Station (CEWES). Decisions of the interagency team were:

(1) reservoirs woul d be nmodel ed separately from streans using regression equa-
tions devel oped by the National Reservoir Research Program W5 (2) streams woul d
be nmodel ed using I nstreankl ow I ncrenental Methodol ogy; (3) evaluation species
woul d be chosen fromdifferent ecological guilds to broaden representation of the
fish comunity; (4) existing nodels of stream fish-habitat relationships (i.e.,
suitability indices) would be used, with nodifications based on field data from

this study.

4. Ecological guilds were constructed for the known ichthyofauna based on
spawni ng and velocity preferences of individual species (Table 6-1), providing
the principal basis for selecting evaluation species. Additional criteria

consi dered included: comrercial and recreational inportance, sensitivity to

envi ronnent al di sturbances, and availability of existing habitat nodels (e.g.,
Killgore and Hathorn, 1987). Habitat assessnents were conducted separately for



Table 6-1

Habi tat guilds for Cypress and Twel vem | e Bayou fi shes,

based on preferred

velocities (horizontal axis! and spawning substrate (vertical axis). Evaluation
species for reservoirs (*) and streanms (**) are indicated.
LACUSTRI NE/ GENERALI STS SLACK WATER SWFT WATER
0 G zzard shad Arerican eel Ski pjack herring
P Mosqul t of | sh * Threadfin shad Emeral d shiner
E Cypress m nnow M mic shiner
N Silvery m nnow Freshwater drum
Ri bbon shi ner
S Red shi ner Redfin shiner Chest nut | anprey
A G een sunfish Pal I'id shiner Bl ackspot shi ner
N Orangespotted sunfish Bl uehead shi ner Striped shiner
D * Bluegill Pugnose ni nnow ** Ironcol or shiner
Redear sunfish Ri ver carpsucker Sand shi ner
A * Lsrgemouth bass Creek chubsucker VWeed shiner
N VWite Crappie ** Spotted sucker Yel | ow bass
D Bl ack crappie Bl acktai | redhorse VWi te Bass
Col den t opm nnow Scaly sand darter
G Flier Harl equin darter
R Vr nout h Col datripe darter
A Redbreast sunfish Redfin darter
\Y Dol I ar sunfish River darter
E Longear sunfish ** Bl acksi de darter
L Spotted sunfish Dusky darter
S Bant am sunfi sh
** Spotted bass
Mid darter
V Bowfin * Spotted gar Longnose gar
E Common carp Shortnose gar Bl ack buffalo
G Col den shi ner Al'ligator gar
E Brook silverside ** Grass pickerel -
T ** Chain pickere
A Tai | l'i ght shiner
T Lake chubsucker
I Smal | mout h buffal o
0 Bi gnout h buffal o
N Starhead topm nnow -
Bl ackstripe topm nnow
Bl ackspotted topm nnow
I'nland silverside
Banded pygny sunfish
** Bl untnose darter
Swanp darter
Sl ough darter
C
R Bul I head m nnow Bl ue catfish ** Bl acktail shiner
E Bl ack bul | head Tadpol e madt om
V Yel | ow bul | head ** Fl athead catfish
| % Channel catfish Pirate perch B
C Cypress darter
E
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streams and | akes. Data arc summarized for three navigational reaches: Twtlvc-
mle Bayou (1), Big Cypress Bayou bel ow Jefferson, Texas including Caddo Lake
(1), Big Cypress Bayou above Jefferson, Texas including L& 0" the Pints (II1).

5. The objectives of this report art: (1) establish baseline conditions for
i cht hyof auna and physical habitat; (2) apply habitat evaluation techniques and
quantify inpacts of the proposed waterway on fish habitat.

STUDY AREA

6. The study area extends fromthe nmouth of Twel venile Bayou to the upper
reaches of Lake 0' The Pints (Figure 1). The systemconsists of blackwater
streans, |akes, and swanps |ocated in Cass, Marion, Harrison, Mrris, Titus, and
Upshur Counties, Texas, and Caddo Parish, Louisiana. Soils art alluvial, mainly

| oany sand with | owto-noderate organic matter. Dominant riparian vegetation

i ncludes bald cypress (Taxodiumdi stichum), button bush (Cephal ant hus
occidentalis), common alder (Al nus serrulata), water elm (Pl anera aquatica), and
black willow (Salix nigra). In the rivers, aquatic plants art patchy in distri-
bution. Water nposs (Fontinalis sp.) is attached to subnerged tree bases and
fallen trees. Water lilies (Nynphaea odorata) occur during the summer in w de,
shal | ow backwaters in the |ower reaches. Substrate in the rivers ranges from
clayey sand to silty clay. Alochthonous material (primarily leaf litter)

usual Iy overlays the sedinent in slackwater.

7. Lake 0' The Pints was initially inpounded in 1957 for flood control,
recreation, and water supply. Water supply pool area is 18,700 acres. Maximum
depth is 45 feet. Inundated brush and tinber art conmon in the mddle and upper
areas of the lake, and shorts art shallow and sandy; |ower reaches have steep
rock outcroppings or sloping banks of clay or sandy loamw th growths of button
bush and black willow. Aquatic vegetation is noderately abundant, conprised

mai nly of American lotus (Nelumbo [utea) and water-weed (El odea sp.).

8. Big Cypress Bayou, between Lake 0' The Pints and Caddo Lake, is 40 nilts
long. Discharge is largely controlled by releases from Lake 0' the Pints with
input fromtributaries and |ocal runoff after heavy rains. The |ower reach bel ow
Jefferson, Texas, has been channtlized and was historically navigable by steam
ship. The channtliztd reach of Big Cypress Bayou is wide (125-300 feet), deep (to
40 ft), with little instreamcover except cypress knees. The upper reach is
shal | ow, meandering, wth subnerged logs and riparian vegetation. The princi pal
tributaries of Big Cypress Bayou art two bl ackwater streans: Black Cypress Bayou

and Little Cypress Bayou.

9. Caddo Lake was formed by a log jamon the Red River during the 19th century.
In 1914, an earthen dam was constructed which was replaced by a concrete struc-
ture in 1971. Conservation pool area is 26,800 acres with an average depth of
about 6 feet. Over 30 species of aquatic plants occur in the |ake; water

hyaci nth (Ei chom a crassipes), coontail (Ceratophyllumdenmersum, and Eurasian
waterm [ foil (Mriophyllumspicatum) dom nate the upper portion of the |ake
Cypress trees form extensive stands throughout.
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10. Twelvenmile Bayou is 23 miles long. It is wide (250-300 feet), deep

(16 feet) and was historically navigable. Shorelines are sandy with steep,
wooded bl uffs. Banks are highly erodible, conpared with Big Cypress Bayou.

I nstream cover consists of fallen trees and debris. Aquatic plants are rare.

RESERVO R | MPACT ANALYSI S

11. Five evaluation species were selected: spotted gar (Lepisosteus ocul atus),
threadfin shad (Dorosonma petenense), channel catfish (lctalurus punctatus)

bl uegill (Lepom s macrochirus), and | argemouth bass (M cropterus salnoides).
These species represent four different ecol ogical guilds conmprised-of 34 species
(Table 6-1). Habitat nodels used are regressions devel oped fromfield data
conducted for National Reservoir Research Program (Pl oskey et al., 1986). In
these nodel s, observed standing crops of fishes (dependent variable) are signifi-
cantly correlated with physical variables such as water quality, |ake

mor phorret ry, and grow ng season (independent variables).

METHODS

12. Regression nmodels were used to calculate estimated standing crops of fish
(Ploskey et al., 1986). Several nodels were available, but since |ake

mor phonetry will not change appreciably as a result of the proposed waterway,
model s were selected that equated standing crops with physical (water quality)

and nutrient data:

Gar =-13.627 - 1.288 Log(Secchi depth) -2.571 log(Nitrogen) + 5.882 log(Growing season) r2 =0.31
Threadfin shad =2.016 + 1.109 Log(Secchi depth) + 1.639 log(Phosphorous) r2 =0.11
Catfish = 0.987 +0.350 log(Phosphorus) I 0.275 log(Alkalinity) 2 =0.12
Bluegill = 1.519 | 0.942 log(Secchi depth) + 0.668 Log (Phosphorus) - 0.162 log(Storage ratio) 2 = 0.-19
Largemouthbass=-4.1091 0.326 log(Secchi depth)i 0.548 Log (Chlorophyll a)11.869 log(Growing season) 2 =0.29

13. Water quality data from CELMK were used to calculate estimted standing
crops of fish. Preproject standing crops were calculated frommean val ues for
water quality parameters sanpled in 1991-1992. Long-term changes in water
quality attributable to the project were not anticipated based on the water

quality data collected by CHN
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Caddo Lake Lake 0' The Pines

Secchi depth (ft) 2.1 2.2
Ni trogen (ppm . 702 . 810
Phosphorus (ppm . 056 . 060
G owi ng season (days) 230 230
Alkalinity (ppm 14 20
Chl orophyl | a (ppb) 29 9
Storage ratio (yp) 10 .44
ASSUVPTI ONS

14. Spotted gar and channel catfish are the dom nant representatives in their
famlies. Regression nodels were available for gars and catfishes, but not for _
i ndi vi dual species (Ploskey, et al., 1986). The nodel s have the greatest chance
of representing habitat of individual species, then, when a single species is
numerical Iy domi nant. Reservoir surveys indicate that spotted gars are substan-
tially more abundant than |ongnose gars, and that channel catfish dom nate

bi omass nore than flathead catfish and bul | heads (Dorchester, 1959: Tool e and

Ryan, 1981; Toole, 1983).

RESULTS AND DI SCUSSI ON

15. Calculations based on water quality and regression nodels are summarized
bel ow:

ESTI MATED STANDI NG CROPS (LBS/ ACRE)

Spot ted Threadfin Channel Bl uegi | | Largerout h
Gar Shad Catfish Bass
Caddo Lake 0.24 0.51 1.11 1.15 1.21
Lake 0' The Pines 0. 06 0.60 0.92 1.08 0.94
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16. Regression equations identified relevant variables associated w th . habitat
val ue, and estimated standing crops provided indices of relative abundance and
habitat quality for individual species. In the southeast, secchi depth (i.e.
transparency) and/or phosphorus were significantly correlated with standing crops
of each of the five evaluation species (Ploskey et al., 1986), suggesting that
habitat quality of Caddo Lake and Lake 0' The Pines will be influenced by primry
productivity. Estimated standing crops indicated higher abundances (and habit at
quality) in both reservoirs for channel catfish, bluegill, and |argemouth bass,
than for gar or threadfin shad. Rotenone surveys of the two |akes confirmthis
pattern in relative abundance, although observed standing crops were
substantial l'y higher than estimted standing crops (Toole and Ryan, 1981; Tool e,
1983; unpublished data of Texas Parks and Wldlife Departnent). Because no |ong-
term project-related changes in water quality are anticipated, changes in fish
habi tat were undetect abl e.

STREAM | MPACT ANALYSI S

17. Eight evaluation taxa were selected: pickerels (Esox spp.), blacktai

shiner (Cyprinella venusta), ironcolor shiner (Notropis chal ybaeus), spotted
sucker (M nytrema nel anops), flathead catfish (Pylodictis olivaris), spotted bass
(Mcropterus punctul atus), bluntnose darter (Etheostoma chlorosonun, and

bl acksi de darter (Percina macul ata). These species represent five ecol ogica
guil ds conprised by 56 species (Table 6-1). Habitat nodels were previously

devel oped fromfield data on | ocal populations of five species (Killgore and

Hat horn, 1987) Literature-based nodels are available for flathead catfish
(Killgore and Hathorn, 1987; Lee and Terrell, 1987). A non-regional nodel is

avail able for the slough darter (Etheostoma gracile), a species with habitat
requirenents simlar to the bluntnose darter (Edwards etal., 1982; Kuehne and
Barbour, 1983). Limted unpublished data exist for the blackside darter (Thorn

Har dy, pers. comm).
METHODS

18. Fish-habitat relationships - Physical habitat and rel ative abundance of
fishes were sanpled at 21 stations April-August 1992 (Figure 1). Four stations
were sanpl ed on four occasions, 13 stations on three occasions, and five stations
once. During sanpling, streamwi dth, dissolved oxygen, Ph. turbidity,
conductivity, and tenperature were neasured froma single position representative
of that station; measurements were made with a Lietz rangefinder, Hydrolab, and
Hach 2100 turbidineter. Depth and velocity were neasured at 10 points along a
cross-sectional transect; depth was measured using a stadia rod (< 15 feet) or
Hurmm ngbi rd boat mounted depth-finder (> 15 feet); velocity was neasured using a
Marsh- McBirney velocity neter, the probe at 0.6 depth (< 3 ft.) or 0.2 and

0.8 depth (> 3 feet). If substantial l|ongitudinal variation existed at a site,
additional transects were used.

19. Fishes were collected using a seine (10 X 8 ft., 3/8" nesh); a representa-
tive effort consisted of 10 hauls through all apparent habitats. Wen depths
were sufficient (> 6 feet), experinental gillnets (6 X 90 feet, .75 1.5, 2.0,
2.5, 3.0, 3.5" mesh) were set out overnight.
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20. Because habitat nodels did not exist for the blackside darter, and because
this species is uncomon Iocall¥, 10 individuals collected fromBig Cypress Bayou
were transported to a 4- by B-foot |aboratory stream (265 gallons) at Northeast
Loui siana University, Department of Biology. The stream created a npsaic of
velocities ranging from O1.3 feet/second. A hydraulic map was constructed from
approxi mately 100 vel ocity nmeasurenents al ong cross-sectional transects through-
out the stream Measurements were made 0.2 inches fromthe bottom (height

occupied by a darter resting on the bottom) using a N xon 422 velocity neter and
probe. Contours were constructed for ranges at 2 inches/s intervals. (bserva- __
tions of darter position were made 10 times/day for 6 weeks and used to infer

occupi ed velocities.

21. Suitability indices (SI's) for physical habitat variables were confirmed,
modi fied, or generated by plotting standardized nunber of observations (i.e.,
fish) for each measured value of a variable (i.e., velocity, depth, cover).
Cbserved SlI's were conpared with existing Sl curves. Because few flathead

catfish were collected, previously devel oped curves were used for stream habit at
(Killgore and Hathorn, 1987). SI curves were distributed to all menmbers of the

i nteragency fish-habitat teamfor conmment.

22. Instream Flow Increnental Methodology (IFIM - Direct effects of the

wat erway on channel habitat were eval uated by sinulating changes in habitat that
woul d occur at different discharges. Standard field surveys (Bovte and M| hous,
1978; Bovee, 1982) of water surface el evation, bottom contours, water velocity,
and occurrence of instreamcover were conducted along -4 transects at seven
sites: preproject rivermles 11.0, 22.5, 55.0, 56.0, 62.5, 66.5 71.0, 82.5
(Figure 1). These represented honogeneous |engths of fish habitat, based on
gross river norphonetry, and were deternmined by field reconnai ssance.

23. The nodel was inplemented using these cross-sectional data (preproject) and
cross-sections based on waterway specifications (post-project) provided by CELMK
PHABSI M generated quantitative simulations of physical habitat for a w de range

of discharges: 5-5,000 cfs in upper Big Cypress Bayou; 5-8,000 cfs in |ower Big
Cypress Bayou; 900-36,000 cfs in Twelvenile Bayou (see Bovee., 1982 for conputa-
tional methodol ogy). For each length of stream data fromsinulations (velocity
depth, cover) were weighted with corresponding SI's to calcul ate Wighted Usabl e

Area (WJUA) for each speci es.

24. Discharges used to calculate inpacts were those for a "typical" water year
(1985). Data provided by CELMK showed nedian (or near median) discharge for 1985
at all three gages for which the period of record is greater than 25 years.
Differences in WJA were cal cul ated for each species, each nonth (based on mean
mont hly discharge for that reach); annual neans of the differences in WA for
each habitat reach were conbined to express overall changes in habitat in each
navi gational reach.
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ASSUMPTI ONS

25. Stage-Discharge Ral ationships provided by CELMK were used for all anal yses.
El evations in NCVD were adjusted to | FI survey el evations. Post-project stage-
di scharge rel ationships, provided by CELMK were derived by adjusting the pre-
project relationships by regression for commn stage-di scharge points on the pre-
and postproject curves.

26. Post proj ect cross sections (HEC-2) and alignment map, provided by CELMK
were used to locate corresponding IFIH stations. At each IFIM station, all HEG 2
cross-sections within +1 mle were utilized in analysis.

27. Cross-section weightings were based on number of transects available for
each site (e.g.,a site with 3 cross-sections would have each individual cross-
section weighted 33.33%for that length of stream). Cross-sectional data
represented a "theoretical” 00O ft. section of stream

28. Two- channel conditions were assuned for all cross-sections in which
sinul ated water surface elevation indicated depth in either channel

29. Velocity profiles fromIFIMfield surveys were utilized for calibration of
pre-project conditions. For neasured discharge at each station, velocities were
used to estimate Manning's n for each vertical. Manning's n was assumed const ant
for all other sinulated discharges.

30. For postproject HEC 2 cross-sectional data, Manning's n val ues were assuned
and used to simulate velocities. It was assuned that Manning's n did not change
as a function of discharge. Calibration discharges and starting water surface

el evations were taken from postproject stage-discharge relationships. |FIMdata
sets contain approximately 2-3 times nore verticals versus postproject discharges
derived fromHEC-2 data sets. This neans that preproject velocity sinulations
will have greater variation in velocity profiles conpared to postproject

simul ations.

31. Reproj ect cover observed at each vertical was used in all simulations.
"No cover" was assumed for postproject cross sections (i.e., conservative
assunption).

32. Hori zontal extension of |FIMcross-sactfonal field neasurements were based
on preproject cross-sectional profiles and were used to simulate higher
di schar ges.

33. Habi tat sinulations used geonetric means of depth, velocity, and cover
Suitability Indices. This option in the |FIMhabitat nodeling represents
conpensat ory anal ysis and was consi dered the best approach given the uncertainty
in the assumed stage-discharge relationships and velocity sinulations.

34. Physical habitat is assumed to be of primary inportance, whereas tenpera-
ture and water quality are not limting.
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35. Two-vear Flood Inpacts - Indirect effects of waterway operation were

eval uated by predicting reductions in flood plain habitat. Pre- and postproject
wat er elevations for a 2-year frequency flood (i.e., a flood with a 50 percent
chance of occurring in any given year), and river stage-area relationships were _
provided by CHMK These data were used to generate estinmates of changes in

fl ooded acreage. Suitability indices for flood. plains in each navigational reach
were created for seven species using the follow ng formula:

Mean Rel ative Abundance in Reach
Mean Rel ative Abundance in System+ One Standard Deviation

Flathead catfish were not collected in sufficient numbers to determine flood
plain Sl in this manner, so a value established by expert consensus was used
(Killgore and Hoover, 1992). Inpacts to fish habitat were determined by multi-
plying preproject and postproject flooded acres with SI's for each speci es.

ASSUMPTI ONS

36. Two-year flood determ nes ecol ogi cal success (e.g., survival, growh,
reproduction) of fish. Less frequent (nore severe) flooding may be associ ated

wi th pronounced changes in certain fisheries, but fast-grow ng and short-|ived
fishes require nore frequent (less severe) flooding for sustained production. O
the eight evaluation species, two are known to be long-lived (> 5 years): spotted
bass and flathead catfish (Carlander, 1969; Pflieger, 1975; Robi son and Buchanan
1988). Both species, however, may mature by Age 3. Pickerel and spotted sucker
do not usually live nore than 3-4 years, and the shiners and darters probably _

live only 2-3 years.

37. Fl ood plain habitats do not differ anong the reaches. Flood plain habitats
consi st al nost exclusively of bottoml and hardwood wetlands (Hans WIlians, pers.
comm . Fl ooded agricultural land,fallow land, etc. is negligible.

38. Al'l species utilize flood plain. Quantification of flood plain use by
sout heastern streamfishes is not well-documented in literature, although sone
speci es are known to be "exploitative" and others are considered "quiescent”

(Ross and Baker, 1983). Flood plain utilization is known for the majority of

eval uation species (Kwak, 1988; Killgore and Hoover, 1992). Flood plain use is

not documented for spotted bass or blackside darter, although we have encountererd
the last species in qualitative collecting. Assunptions that all species use

fl ood plains equally, though, provides a worst-case scenario of possible habitat

inpacts (i.e., conservative assunption).

39. In-streamrelative abundance will reflect prinmary habitat value of flood

plains. W expressed this as a ratio of a typical value (mean) for that reach to
a high value for that system (nean + 1 standard deviation). Since flood plain

habi tats consi st of one principal kind, use of that habitat should be dependent

on the number of fishes available for lateral mgration. i.e., fish
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density within that segnent of the stream Physical characteristics of flood
plains, chronol ogy, and duration of flooding are presumed secondary in inpor-
tance. Homogeneity of flood plain habitats, and the prolonged breeding seasons
of fishes in this area (e.g., Hubbs, 1985) support this contention.

RESULTS AND DI SCUSSI ON

40. Stations sanpled at Twel vemi | e Bayou had greater velocities and depths than
those at Cypress Bayou (Figure 2). Variation in hydraulic parameters within

| ocations and between stations and time was greater for velocity (Coefficient of
variation 86-227 percent), than for depth (CV - 46-81 percent) or width

(Cv- 19-64 percent).

41. Eval uation species were highly variable in abundance. Nunbers collected of
each eval uation species by seining were:

Pi ckerel s 138

[ roncol or shiner 222

Bl acktai|l shiner 94

Spotted sucker 24

Flathead catfish 2

Spotted bass 45

Bl unt nose darter 158

Bl acksi de darter 71

42. Nunbers of evaluation species collected by gillnetting were low (< 30) but
| ocations where |arge fishes were gillnetted corresponded to those where smaller
i ndi vidual s of the sane species were seined. High SI's for nmost species were
observed for slow, shallow water with cover (Figure 3) and wetlands of Big
Cypress Bayou (Figure 4).

Changes in acres of streamfish habitat based on Instream Fl ow I ncrenenta
Met hodol ogy:

ACRES OF STREAM HARITAT

PICKERELS SPOTTED SPOTTED IRONCOLOR BLACKTAIL BLACKSIDE BLUNTNOSE FLATHEAD
Reach BASS SUCKER SHINER SHINER DARTER DARTER CATFISH
I 83 243 257 150 133 123 95 114
11 -21 129 463 453 48 238 203 567
11 146 243 245 198 143 166 122 198
TOTAL 208 615 965 801 324 527 420 679

I Bared on discharges 2 900 cfs; post- ,preproject differences inacres assumed zero for lower discharges (Jul-Oct).
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43. Slight reductions in pickerel habitat occurred in Reach Il, and these were

confined exclusively to the fish habitat reach represented by the station at
RM 55 (Marshal| Punp Station). Habitat |osses here were attributable to chan

nelization within the original channel, and projected removal of extensive

shal lows and cover fromthe right shore. Habitat gains for nmost species reflect
increases in habitat volume with minor, if any, reductions in habitat quality.
The creation of a double channel in Reach |1, and channel enlargenent in other
areas Wi Il nore than offset reductions in cover and increases in depth.

44. Changes in flood plain fish habitat for a typical Yyear (1985) are summa-
ri zed bel ow

ACRES OF FLOW PLAIN HABITAT

PICKERELS SPOTTED SPOTTED IRONCOLOR BLACKTAIL BLACKSIDE BLUNTNOSE FLATHEAD
Reach BASS SUCKER SHINER SHINER DARTER DARTER CATFISH
1* D -1768 0 0 -1768 D 0 -1255
11 -859 - 227 -842 -729 - 49 -486 -1037 -1150
11 - 205 -431 0 - B2 -205 -236 - 185 -728
TOTAL -1064 - 2426 - 842 - - - 2022 -722 -1222 -3133

« Based on river stages- flood plain area curves for pre- and postproject conditions.

45, Because flood plain was reduced in all navigational reaches, habitat
reductions occurred for all species. High habitat reductions (> 3,000 HUs) for
flathead catfish resulted fromthe high SI (.71) applied to flood plains in all
reaches; although few flathead were collected in this study, presence of this
species was confirmed fromall reaches. Habitat |osses were high (> 2,000 HUs)
for blacktail shiner and spotted bass since they occurred throughout the system
but attained disparate abundance in the |ower reach; habitat [osses for the
remaining species were | ower because they were confined to the upper two reaches
(< 1,300 HUS). Zero values indicate that those species were not collected in
that reach during the course of this study, and potential for wetland utilization

is negligible.
M TI GATI ON REQUI REMENTS

46. Requirements for mtigation of fish habitat |osses are based on maxi mum
| osses for any species, in any of the three principal habitats for each reach
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ACRES REQUI RED

REACH RESERVA R STREAM H.GDPLAI N
I 0 0 1,768
[ 0 21 1,150
Y 0 0 128
TOTAL 0 21 3, 646

47. Assumng nolong-term project-related changes in reservoir water quality,
habitat | osses were unmeasurable and mtigation will not be required. In

streans, habitat |osses occurred for pickerel only. Conplete nmitigation will be
acconpl i shed if 21 acres of channel habitat are created in Reach Il with optim
conditions for this taxon (SI's - 1.00): no velocity, 3-6 feet depths, and abun-
dant instresm cover. Sub-optimal conditions will require greater acreage. If _
considering the entire study area, however, nitigation for pickerel wll be

unnecessary since habitat gains in Reaches | and Il overconpensate for the

| osses in Reach Il. Flood plain habitat |osses in Reach | occurred for blacktai
shiner and spotted bass only; 1,768 acres provide conplete mtigation for both
species. In Reaches Il and Ill, flood plain |osses were greatest for flathead

catfish; 1,878 acres will provide conplete mtigation for all evaluation species.
MULTI VARI ATE ANALYSES OF STREAM FI SH DATA

48. Miltivariate analyses were conducted to identify relationships between fish
community structure and physical habitat. These techniques used data collected
from stream surveys &scribed above. Unlike the IFIM data fromall species and

for all habitat parameters were utilized. Such an approach allows direct habitat
assessnents for a greater nunber of species and objective deternination of

relative inportance of different physical habitat factors.

49. Species diversity of fishes is positively associated with habitat quality
(Gorman and Karr 1978; Foltz 1982) and water quality(Barbour and Brown 1974;
Jackson and Harvey 1989; Keller and Crisman 1990), but the neasurement of species
diversity is problematic (Migurran, 1988). Typically "diversity" involves sone _
eval uation of species richness (i.e., the number of species) and evenness (i.e.,
equitability of abundance anong those different species). These conponents nmay

be expressed separately or incorporated into a single measure (i.e., hetero-
geneity index). Al assessments of diversity are influenced by ssnple-size, and

for conparative purposes, sanple effort or nunber of individuals should be the

Sarne.
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50. Relationships between fish diversity and physical habitat are deternined by
correlating site-specific nmeasures of fish diversity wth habitat neasurenents.
Those factors exhibiting high or significant correlations are presuned to

i nfluence the occurrence (richness) or abundance (evenness) of the greatest
nunber of fish species, while those with |ow or nonsignificant correlations are

presuned to influence fewer kinds of fish

METHODS

51. Field nethods were those described above. Fish abundance was expressed as
the nunber of fish collected per 10 seine hauls.per site. Species-richness (S)
was quantified as the number of fish species collected in 10 seine hauls at a
site. A heterogeneity index,the Shannon function (H) was calculated that is
sensitive to differences in species richness and evenness  (Magurran, 1968). H
can range from 0.00, when a single species is present, to In[total number of
speci es], when species are all equally abundant. AlthoughH does not have an
absol ute upper limt, sanple sizes and conposition of small fish commnities

i mpose sone constraints on observed values; for single collections of smal
stream fishes, usually H < 3.00. Evenness (E) is the ratio of observed H to
maxi mum H (for the observed number of species); values range from0.00, when a
single species is numerically domnant, to 1.00, when all species are equally
abundant. For diversity and habitat neasures, significant differences among

| ocations or between seasons were determned using Student-Newran-Keuls test.
Factors that were nost closely associated with species diversity were identified
by multiple regression, 0.15 significance level (SAS 1987).

RESULTS AND DI SCUSSI ON

52 Water quality of Twelvem|e Bayou differed fromthat of Cypress Bayou; nean
pH and conductivity were higher (Figure 5). Variation in water quality para-
meters within locations and across tinme was | ower for dissolved oxygen
(Coefficient of variation - 6-22 percent) and Ph (CV - 6-26 percent) than for
conductivity (CV -13-42 percent) and turbidity (38-89 percent). Mean Ph can be
sonewhat mi sl eading since values represent a logarithmc scale, but it indicated
a trend for nmore alkaline waters in the |ower reach.

53. Sixty-four species were collected during this study (Table 6-2). Most

were rare; 50 species were individually represented by fewer than 2 percent of
all fishes collected. Nunerically dom nant species in order of abundance were:
mosqui tof i sh (Ganbusia affinis), brook silverside (Labidesthes sicculus)
bul | head mi nnow (Pinephales vigilax), bluegill (Lepom s macrochirus), the weed
shiner (Notropis texanus), red shiner (Cyprinellalutrensis), threadfin shad
(Dor osoma pet enense), bl ackstripe topm nnow (Fundul us notatus), | ongear sunfish

(Leponis negalotis), and ironcolor shiner (Notropis chalybaeus) . These species
cumul atively conprised over 65 percent of 10,014 fish collected. Msquitofish,
brook silverside, bluegill, and blackstripe topm nnow were comon throughout the

system  Threadfin shad and | ongear were | ess conmon in the tributaries. \Wed
and ironcol or shiners were absent from Twel vem | e Bayou: red shiners were found

only Twelvenile Bayou
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Table 6-2

Rel ative abundance of Cypress Bayou and Twel venile Bayou fishes, April-August
1992: mean nunber/10 seine haul s/station. Al specie$ known are listed, Tnclud-
ing those not collected during this study.

Navi gati onal Reach Tributaries

Fam | y/ Speci es I [ 11
N- 7 19 12 15

Fami|ly Petronyzontidae
I cht hyomyson  castaneus, chestnut |anprey

Fanmily Lepisosteidae
Lepi sost eus ocul atus, spotted gar 0.16
L. osseus, |ongnose gar
L. platostonus, shortnose gar
L. spatula, alligator gar
L. sp., juvenile 0. 05

Fami |y Aniidae
Amia calva bowfin

Fam |y Anguillidae
Anguilla rostrata, American eel

Fam |y O upeidae
Al osa chrysochl,oris skipjack herring
Dor osoma cepedi anum, gizzard shad 0.43 0.05
D. petenense, threadfin shad 13.43 5.21 13.92 0.07

Fam |y Hi odontidae
H odon al osoi des, gol deye
H tergisus, nooneye

Fanmily Cyprinidae

Cyprinella lurrensis red shiner 53.85

C. venusta, blacktail shiner 10.14 0.37 1.25 0.07
C. lutrensis X C. venusra hybrid shiner 2.28

Cyprinus carpio, como carp 0.14

Hybognat hus hayi, cypress  mnnow 0.05 0. 07
H. nuchalis, silvery m nnow 0.14

Luxilis chrysocephal us, striped shiner 0.14

Lyrtrurus fumeus, ribbon shiner 0.57 1.21 1.50 10.07
L. unbratilis, redfin shiner 0.16 0.17 0.40
Not em gonuscrysol eucas, gol den shi ner 0.42 0. 07
Norropis amis, pallid shiner 0. 05 1.27
N. atherinoides emerald shiner

N. arrocaudalis bl ackspot shiner

N. chal ybaeus, ironcolor shiner 6.84 1.25 5.13
N. hubbsj bluehead shiner 6.95 0.08

N. nmacul atus, taillight shiner 0.08 0.13
N. stramneus, sand shi ner

N. texanus weed shiner 6.89 16.00 9.73
N. volucellus, enm shiner

Opsopoeodus em | jae pugnose m nnow 2.89 1.25 2.93
Pi mephal es vigilax bull head m nnow 107.57 0.74 0.17 4.73
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Table 6-2 (Con't)

Navi gati onal Reach Tributaries
Fami | y/ Speci es I
(7) (19) (12) (15)

Fam |y Catostoni dae

Carpi odes carpio, river carpsucker

Erinmyzon oblongus, creek chubsucker

E. succetta, |ake chubsucker 0. 05

| ctiobus bubalus, smallmuth buffalo

. cyprincllus, bigmouth buffalo

. niger, black buffalo

M nytrema mel anops, spotted sucker 0.63 0.80

Moxost oma poeci | urum bl ackt ai | redhorse
Fam |y Ictaluridae

Ameiurus nelas, black bull head 0. 26

A natalis, yellow bull head 0. 05 0. 07

Ictalurus furcatus, blue catfish

| . punctatus, channel catfish 0. 95 0.07

Noturus gyrinus, tadpole madtom 0.21 0.08 0.93

N. nocturnus, freckled mdtom 0.13

Pylodictis olivaris, flathead catfish 0.14 0.07
Fam |y Esoci dae

Esox americanus, grass pickerel 0.95 0.75 0.60

E. niger, chain pickerel 3.16 0.92 2.07
Fam |y Aphredoderi dae

Aphr edoderus sayanus, pirate perch 2.95 0.83 2.07
Fam |y Cyprinodontidae

Fundul us chrysotus, gol den topm nnow 1.73 0. 07

starhead topm nnow
bl ackstripe topm nnow
bl ackspotted topm nnow

F. dispar,
F. notatus,
F. olivaceus,

Fam |y Poeciliidae
Ganbusia affinis, mosquitofish

Fam |y Atherinidae
Labi dest hes sicculus, brook silverside
Heni di a beryllina, inland silverside

Fam |y Percichthyi dae
Morone chrysops, white bass
M mi ssissippiensis, yellow baas
M saxatilis, striped bass
M chxysops X saxatilis, hybrid
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Table 6-2 (Cont)
Navl gatfonal Reach Tributaries

Fami | y/ Speci es 1 I
(7 (19 (12 (15)

Fam |y Ccntrarchidae
Cencrar chus macropcerus, flier
El assoma zonacum banded pygny sunfish 0.74 0.08 0.07
Lepomis auritus, redbreast sunfish

L. cyanel lus, green sunfish 0.08 0.07

L. gulosus, varnouth 2.00 0.17 0.67

L. humlis, orangespotted sunfish 0.57

L. macrochirus, bluegill 3.14 22.89 17.75 2.87

L. marglnatus, dollar sunfish 3.10 3.25 1.40

L. megal otis, longear sunfish 6.43 8.84 3.83 0.87

L. mcrol ophus, redear sunfish 1.29 3.63 6.58 2.27

L. puncTatus, spotted sunfish 0.43 4.16 3.25 5.00

L. symeTricus, bantam sunfish 1.10 0.27

L. punccacus X negalotis, hybrid sunfish 0.32 0.25

L. gpp., juvenile sunfi shes 34.53 8.33 2.47

|cr0pterus punctul atus, spotted bass 3.14 0.42 0.92 0.27

M sal moides, |argenouth bass 1.43 5.84 3.33 0.80

Ponoxi s annul aris, white crappie 0.10 0.08

P. nigronacul atus, black crappie 0.42 0.07
Fam |y Percidae

Amocryp ta vivax, scaly sand darter 0.29 0.63 1.50 1.33

Etheostoma asprigene, nud darter 0.37 0.92 0.33

E. chlorosomum bl untnose darter 2.63 1.33 5.60

E. fusiforme, swanp darter

E. gracile, slough darter.

E. hiscrio, harlequin darter 0.16 1.17 0.67

E. parvipinne, goldstripe darter

E. proliare, cypress darter 0.29 3.26 1.33 7.47

E. whipplei, redfin darter

Perci na caprodes | ogperch 1.47 2.00 1.00

P. maculata, blackside darter 1.63 1.08 1.80

Percina sciera, dusky darter 0.43 0.83 0.20

P. shumardi, river darter

P. spp., juvenile darters 0.16 0.33

Fam |y Sciaeni dae
Apl odi nocus grunniens, freshwater drum
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54, Spotted sunfish (Leponis puncatus), ribbon shiner (Lythrurus funeus),
cypress darter (Etheostomspr oeliare bluntnose darter (E chl orosonmun ,

pi ckerel (Esox spp.) blackside darter (Percina maculata), and l|ogperch (P.
caprodes) were noderately abundant (Table 6-2). These species cunulatively _
conprised 9 percent of fish collected but were conmon only in Cypress Bayou.

55. Abundance and comunity structure of fish assenblages were highly variable
anong sites, but significant differences among |ocations were not pronounced

Total number of fish/sanple ranged from 25-1,025 individuals: richness ranged

from 7-29 species, Shannon functions from 0.95-2.89, and evenness from 0,43-0.94
Abundance was significantly higher in the | ower reaches than in upper Big Cypr
Bayou and the tributaries (Figure 6). There were no significant differences

anong | ocations in species richness, but Twelvem | e Bayou exhibited significantly

| ower diversity and evenness.

56. The wide ranges of conmunity netrics, with few differences among |ocations
reflected the substantial tenporal changes in conposition of the fish commnity.
To conpensate for this, we partitioned data into spring and sumer data sets.
Water tenperature was significantly lower in spring (22° O than sumer (270 Q),
and total nunbers of fishes were significantly |ower in spring (124/sanple) thar
sunmmer (290/ sanpl e).

57. Mil tiple regression analyses generated the follow ng habitat-based nodels
for richness and evenness conponents of species diversity:

Richness
Spring S = 26.243 + 0.167(Turbidity) 1 0.027(Width) - 3.726(Velocity) - 0.922(Temperature) R2 = 0.
Summer S = 21.583 + 0.033(Width) = 1.739(Dissolved oxygen) R2 =0
BEvenness
Spring E = 0.866 - 0.001(Conductivity) R2 =0
Summer E = 0.692 - 0.039(pH) -0.001(Conductivity) - 0.019(Depth) R2- 0,

58. These equations indicate that, in spring, greater nunbers of species were
found at turbid, wider channels in slower, cooler water: species were nore
equal |y abundant in waters of |ow conductivity. In sumrer, greater nunbers of
species were found at wider channels with |ower dissolved oxygen; species were
nore equal ly abundant in waters of |ower pH and |ower conductivity, and at wi der

channel s.

59. It appears counter-intuitive to find, during summer, greater nunbers of
species at |ower concentrations of dissolved oxygen, and greater equitability in
abundance at lower pH  Hypoxia (Dissolved oxygen < 4 ppnm) and strongly acidic
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conditions (Ph < 6.5) were not recorded during this tinme. Also, it seens likely_
to assume that fish assenblages are adapted to these seasonally occurring

condi ti ons.

60. Different factors may influence diversity during different times of the
year, but it is interesting to note that the nodels consistently identified a
positive correlation between species richness and stream width, and a negative
correlation between evenness and conductivity. If the proposed project does not
affect the water quality paraneters listed, and since width will increase, it is
unlikely that species diversity would be adversely affected.

61. Channel i zation frequently results in higher turbidity (e.g., sediments
washed in fromunstable banks). In the Cypress Bayou and Twel venile Bayou,
turbidity is typically lowto noderate (15-60 NTUs), but is an inportant
correlate of fish community structure (this study; also see Killgore et al.,

1991).  Consequently, local fish assenblages could be particularly susceptible to
any project-induced changes in turbidity, and inmpacts would be significant. |[f
changes in any water quality parameter, especially turbidity, are predicted, a
model incorporating hydraulic and water quality factors should be inplenmented
(Killgore et al., 1991)

CONCLUSI ONS

62. | cht hyof auna of the study area consists of nmore than 80 species and assem
bl ages at individual stations are frequently conplex. Diversity is correlated
with hydraulic and water quality paraneters.

63. Habitat |osses for reservoir species are not anticipated.

64. Negative inmpacts to fish habitat in streams will be negligible. Evaluation
species prefer slow, shallow water with cover. Although, channelization will _
increase depth and reduce cover within the navigation channel, the creation of a
doubl e channel in Reach Il and channel enlargement in Reaches | and Il will
preserve high quality habitat and increase total habitat volunme. G oss habitat
gains were denonstrated for all species, presuming no significant change in other
physi cal paranmeters (e.g., tenperature, water quality).

65. Negative inpacts to flood plain habitat will be substantial. Eval uation
species mature in three years or less, so 2-year flood frequencies affect all
generations; nost actively exploit flood plains as spawning and rearing habitat.

66. I mpacts on fish habitat are presuned irreparable for life of project.
Mtigation requirenents for the system are:

Reservoi r 0 acres

Flood plain 3,646 acres

Stream 0 acres
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